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M E Wolbachia &) Z - AMTER MKW I — I A B BB I Z FULEI IR A8 ER R, GF7FRE =
BN A0 1 J5 A 53R (CT) (FIME A= B8 I A % A 45, G o 20 50 AS 3 0 A i s 1) e B8, BV Wolbachia B4 1
FARIE Y SR YA ] i B Wolbachia HIMEVER £ A2 BIG , AV ABELE W A H , IR MIIE T . 250 CT IR 7ESS
1Yo 24, SR 11 SCAS B9 e 40 MR 4 Bl B, 5 A0 A B AR W) T 16 AE W 0 TE B T A i b IR S R IR IR BE T 0 7]
DRI, 7R CLATRETR A MIFP AL T, b 2 — (i 15 0 T R AE B L, R 2R R R B G . 4
2 F R T ATRES Wolbachia WYJRWER KA K EMMA T R SBOLKIT T, TR C LM, 7E Wolbachia &
el fE T, — L8 55 A TE A0 i e A AN BB AR SCSE I I R IR K A 1 B B U, Wolbachia W] 8 PR MO 1 32 19 AR 5 7 A=
HRR R, FE TR B CLA ™ A ASCEREAR T CLAYANAE 2~ R 8 g CL R REAL K H 2 T HUBR, o] 3 4 JR o —
AN /INZIN 9 0 T 2 e S A e 4 0 I R R O A A AR, DT SE B B B B AR A A SR Y
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Wolbachia induced cytoplasmic incompatibility in insects
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Abstract Wolbachia are endosymbionts that infect the majority of insect species. Their successful spread is in large part
attributed to their ability to manipulate reproduction in their hosts by such means as inducing sperm — egg cytoplasmic
incompatibility (CI) , parthogenesis, feminization and male killing. CI is the most common phenotype, which is expressed
as embryonic lethality when Wolbachia — infected males mate with uninfected females or with females infected with a
different Wolbachia strain. Most CI embryos show defects in paternal chromosome condensation, resulting in paternal
“diffused chromatin” next to properly condensed female chromosomes during metaphase of the first mitotic division. The
embryos die due to abnormal segregation of paternal chromatin during the first mitosis producing aneuploid daughter
nuclei. Based on the new goalkeeper — model, two factors are involved in the differential generation of CI in crosses
between and among infected and uninfected mating partners. One involves the mistiming of cell cycle events and the other
is likely related to the Wolbachia prophage and late stage embryonic lethality. Recent studies have shown that Wolbachia
infection significantly changes the expression of a series of genes. Some of these are associated with gametogenesis and
reproduction, probably thus leading to CI occurrence. Here we present an overview of the cytological phenotypes in CI
embryos, the models for explaining CI and the molecular mechanisms underlying CI.
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1924 4 Hertig Fll Wolbach 7¥ 42 % JiE B Culex
pipiens 1 5P 5 90 15 Yk B A0 B N 40 14, Hertig N T
S S VE# Wolbach, 1936 4F 4 31X Fift 37 5 K
Ak IE X B % & Wolbachia pipientis ( Hertig,
1936) . Wolbachia J& T 75 JE B8 44 Proteobacteria 1Y)
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o W BE, 37 7 IRAK B} Rickettsiaceae , 1K /R [ o8 [G A
J& Wolbachia , Jp 4% % FG B4 241 7] ( Werren, 1997)
VAR [ BF 98 ©IF 52, Wolbachia 1€ 66% L I f# B Ht
W ARG 43 A (Hilgenboecker et al. , 2008) , FEE H
A, Wolbachia i i 77 76 T Wk B 40 M sk B ( Wang
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et al. , 2010) 18 H (Ros et al. , 2009) [ 4= &5
JE B (Sicard et al. , 2010) 1 22 Rk 2k Ut ( Neary
et al. , 2010) f, A It Wolbachia W] g & H Al 43 17
B R R ORI U E SRR

Wolbachia BE %38 ot Z2 FhAIL 8 55 15 3 1 £E 5
J7 2, ANl i 5 25 F1 ( cytoplasmic incompatibility,
CI) A A= 5 P £ R0 2% B 55, 7T i OE 2 3 3 X
BB AR A5 ERNRE N T IZ A% 3% (Serbus et al.
2008 ; Werren et al. , 2008) . I 4), Wolbachia i, §E
S 1A T2 IR | A A e AR B I R B
5 (W5 4145, 2007 5 4% 5 & %5, 2008 ; Peng and
Wang,2009 ;Sicard et al. , 2010) , Kt , Wolbachia
ORI R T Al 3 R R A B Ry A W B A,
A H SR X CT ) Wolbachia iy 2 2K 52 3R RE
B, B DL — B SRR A B MEE 1Y J7 8, 7 CI
1RYLFIRE B ROR B AR AT T B dUMh e B AE 5 20 g
(Bourtzis 2008 ) . CA W5 & B, ¥ BESe K i - 745
i 1) Wolbachia %% k35 Ko B i5cvh 6 R K 4 Ji B 1
14 75 iy , I ELAE 0 1 85 5 PO B 1 496 5, 3% g 4 1)
oo L fE R B B e 3R B T — SR Y L B%
(McMeniman et al. , 2009 ; Tturbe-Ormaetxe et al. ,
2011) .

CI J& Wolbachia 51 1) e 3% i 1) & AL, B gk g
Wolbachia B e F A 2% Gt i M M SR e AN T3] s 3%
Wolbachia M VERE RIS , Z R INARBEIEH &K F,
FIERGHIFE T ( Stouthamer, 1999 ) . 48 Jifd 5 A 3 F1
P I N S | IR IS 0 I N | B I -
Wolbachia {414 H1A 8% e 1) HE 1k 52 L, 32 A B
ANBEIEH WAL, PRHAS B8 1™ AR AR D JE AR I ok B
6] N GE R, SR, ARG Wolbachia 1) B 70k
Py A1 2 T PR U2 38 6 S e R) Bl Wolbachia #Y)
W T i A2 E IS VR i BB IE R F, 7 A ) R Uk
B¢ Wolbachia 1) J Ao PRI, 55 R S e MEPEA L,
&Gt Wolbachia 1y M ¥£ B H A % 5 I %
Wolbachia L3 2 175 5 i 32 K5 OF 40 Jif0 52 A 532 FifiE [
St B R A FIORE . LI A R AR AR R
NG it 2 Wolbachia 4 1 P4 71 ME 14 > 14 52 BC I, 1
RARIE® ZH R RIFET

1 CIFRREHHHE=FERE

JBRYL Wolbachia B HEVETE 5 A SR YL 1) 14
16 FACI G, At ass R (B CLIREG) A
REIEH KBFW? EXEWmh LA TH2aF 84S

BT s kT Y T A AP Wolbachia 1) #
MEfE BB S, IR A A BEWE IE W & &7 B
%3 BB ] 9T, 1 A G I 2R IR i B S A R gk
E‘ﬁ%@ﬂo

1.1 #MREZERERTE

WA 9E KB, 76 27 A2 ¥ Nasonia vitripennis
(9 CL R JIG v, e P R A R R 2R A 3R, e v 80%
PR U T vl e P i A A IS e 3 ) I ) L M e DA 1
31 ~90 s, 735k 20% KRG 2L 90 s DL b o X AE
SO ARl A5 1 D A R A R B ORN TR A, S B
ARGt RS 1 R o 25 W1E 40 T B
(Tram and Sullivan, 2002) , 4040 it o & B 3 fF
A Ge o (AR, DA IR JIG JC YR AR 22 IR K F o
1.2 5 1R RATA G & 5K 4R A

HS2, BUAE 1968 4F, X 77 A i i R sk & &
KB AE CLIRIR SR 1 IRAT 2293 340, 7 1E
A5 W REAR G (AR 55, A0 AR e 40 AT AR 52 B0 S o O
HRZ (Ryan and Saul, 1968 ) . FAth 1 #F 52 L 46
TE 73X Fl B4, IR PR 2 O AC AR G 0 BT Ik i B B
(Breeuwer and Werren,1990) , £ 1E% JRJIGH, 24
WA RS - 2 N B B9 - )5, 4 5T B R A% RS A ST
BRIV BR RS T b A AR0RS B RS A, i BEAS 4R AL
A% O AR R/ 2 AR AR R (AN 25 1 H3.3)
HEABRS T Rh R TR R R AR S, AT
RL/INA 20 %6, 77 A T I R O e e A . 4
AR ISR M 1 A A O AN U Bh ) iR
FIBE 5 3T o 78 PR I 5 0T I, % 68 0K 52 4] ik
a5 RN B, O EEROE 0. B0 RS, ) JR g
AR 3 8 B 2 A AR 7 40 A% ( Ahmad
and Henikoff,2002) .

5 N. vwitripennis A4 {0l , 22 & R W Drosophila
melanogaster MR Mg D. simulans /) CT E W] IR BR
WK, 78 I A% 5E O I ME 1 ) A% DNA & 5k R
& BAATIEEN LT . TE0 25, ik E
T LG (0 5 1)1 , 2 BH % 4 1A 73 B A 5¢ 4% (Tram
et al., 2006) , G 5[] 4 19 R IRE DNA &
i A WIS € LB DNA S22 1 77 78 ik B, DAL 7 oK
S ) DX I ok e 8 AR T VR TE R A B AR, FE
[f]—J& Nasonia B 2741 th , C1 30 N. longicornis
1 N. giraulti 7RG HISETS M AE N, vitripennis
MFEG AR A JE AR S MR . X g2 T AR
2 Fh Ay A b, CLAEAF AR YL AR TES 1 KA 24
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Gy R SR R 7 A R R AR R T A, TR iR
G IERw gk kE, PRI T, WAE N
vitripennis "1, CT A AC A G 8 1K K 7 B B 52 ™
L UE TR A F %, ™ 28 i 48 2
1544 19 14 ( Bordenstein et al. , 2003)
1.3 HOKHITARE

1 CLJIR G P s 52 30 A R AT O 3 1 31
o EIEF WIS, — B 285, B JE A0k
FRy v AR S e A B o R v, A2 Y
ORI B, B LA 1 A 22 53 B4 Fl 1R 1 T
%o BEA B — W DNA S, ook w25 52 ] —
W, MEIE BOEH A 225> 24 5 d Ak . SR, 7E 40
SRAER) CT G b, 40 i B b A VF 2 b ok, B
11F A 5 ME e A% % fih ( Lassy and Karr, 1996,
Callaini et al. , 1997) , £ 2 M & 1Y /3 24 1] &5 1
KRR A Pk, 7E CLIRIG H , Hp oLk 5 e
JEAZ R HR R B B BOR, bRk 5 A 2200 2
YRR E fih . 5 AR XN L 7E CTR SR i, 2R
R - 11 2 B ok L b 5 A P DA 43 25 (Lassy and
Karr, 1996) , 1R i 8K, 5 A Yy {4, [t 1 45 Bl B A
22y MR G FHT OIS A B
(Takada et al. , 2003) . AL, CI iR i o UL 52 2 (Y
HC R 5 R H i, AT e R A R 0 B ) R
R M (5 R e A ok I ) LR O 2R

2 CIfy3 fhias

A Z U4 R T LA # R CT R R
RIS

2.1 &1 -EHER

Bourtzis 45 (1998) 1A N, CI 1] 8 i B “ &
Mi” ( modification ) Fl “ 2 R~ (rescue ), B G
Wolbachia AR T 3% i FK5 7 19 1% 247 18 T
ERC (imprint) , 25K 1 BRI, Wolbachia R 4 HE
HTERS TR UM BT 2 Ah o SR BB A A4 - 2 A
B DA Wolbachia JEIL i B 1 41 i 5T, i T
K 7181 SME M JRAZ K B IS A G e
BB AR AL, DT A ] b 3l 9 TiE 5 =22 18] A fiE B
ARG WG Tk IR W R H o TSR ME S A
5 A 5 RS 1A Y AR W] 1) Wolbachia , JU) fE 4 Ji
Bl e A= AR R R E ) K SE IR 3K R M L I DA%
BRI, w16 1 foRs 7 A% T DLAS B E
L BE T Z IR RES HAH LA, IR IG & F A% LLIE # it

170 FEM ] CL & AR, B YL Wolbachia B HE M4
FHEAFN B Wolbachia HYHN T H, 78 $wh A fig &
A B ok R AN E RO S W E Wolbachia 11 Fh
KR M AR, — B Wolbachia T ¥k 8 R o) —
Wolbachia WIEME &2 72, X 8 T 80 17 X m CL ) &
L S8

R BRI, AN\ (1 Wolbachia fify 244 AN
[ A - 5 RALE . BF 9T B 5ok A A [R) 28 e b
F Y Wolbachia % A —Fg VW15 3 — U0
J o 38 3 AN [ 2H G 1 A2 BT S 56 & B, # 43 Wolbachia
i A REH A Z M E AT, A wTei, wYak
wSan RS E R wRi XKE - WM, HE BRoR T
ZE [T wRi H B i E $ ( Zabalou et al. ,2008) . T
wAu, wHa, wNo, wMa W AN GEE K wRi B i
AN, fi R A RE W 25 2 CL By ™= 2R Fl R Gk
KN, BDAH —Fh Wolbachia i 2 A5 W A — ok
1915 E )5, B8 F o i Wolbachia AR 5 4 RUE i
BIRE T, X FPBL G PR A R (Zabalou et al.
2008 ) , 3% Fl B G S T TE B i — 75 RORE Rk 1 B
1 o

2.2 PARE

RN, Wolbachia TEACA DNA FJE T
BERY BT Bl e e kA RS S B A
T A 2257 3Lk AR, T AE OP 40 i BT b, Wolbachia it
HUEENY T (BEIT B e L) |, BRI IK
2 ACA DNA i 3 fig ( Poinsot et al. ,2003) , {0
JIT AR BIER A DG TR B B L, IR 4 3 oS B9 45 5 ik
JECEAAY, BB I 7 A SN, B TR TR A R
Wolbachia 7 4= AN VT ¢ 1) 45 R0 A &L, PRI 7™ A2 1 XL
B AEF . A Poinsot 55 (2003 ) 1Ay 41 4H A Al
S i 1] 2 AL, HLBE 0% A B R 2 8 C1 R 8, B
CHLT R BHRL” oy R AT 4, B A A HER Y 4y
T S
2.3 sFITRER

JEBRSF 1] G AR M A 3 ok 9 B2 3K, a0 AT B
BEBR B e 1Y e BBk R S I R R R
WNREERE A CL AR AL B 2 AR 58 1 A
I, MV I A A 25 A R 8 1 B[R] R T £ K
B L IXFEE A BRI b A A A R, AT
TIER B AT 0255 2 55 Wolbachia fY 15
A < (Bossan et al. ,2011), ZBE BN K, H 2
AT x iy 5P AR E B CT R BA 5, % A [H]
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) Wolbachia i Z K U, iX 2 A K 7 (1 & & A [A]
o TEIRGL Y MEPE TS b, X 28 I BEAE 1 A 5
TE IR 9 WA v, B AT B8 B SROCTE B 1 b e B A
TR o MM AR R R 2 A
Bl x, Fly,, HEPETS R RESE AL L 1, 24
JG & RE A CT, Mk T8 RO i A5 AH X &
Mz b, HA 22D — A 1 58 o A7
18 R 7 1Y &, CL A 23 & 4 (Bossan et al.
2011) . — /45 5E B Wolbachia iy 2 a 78 ME | I 15
= TR R AR, B G R A ek g I 4 ok
BB T x, fly, B8R a i FRR 5 AR
PEA RGOS, P B E IR I 7 x, Ay, B &
Wt I &R a TR E (Y, JF 55 % e it 14 b IOk
EROW x, My, BOEEARSE . [RIG, ME  RE R d e
FHIF] i 2R 19 Wolbachia JE YL I A REHEAT 8 K, 4%
AN[A] i 2 B Wolbachia &% J5 W) o] BB 2 Kk 428
i, RIS ) AN A

SIS A R AR I — 25 B A B CT o
AR o TE1E EIEGE Z A Wolbachia i F2 I, &G,
i Z P& Wolbachia (¥ M g CI 58 B A%, [N
J&GL Wolbachia W FI2E 2, 38 I T 8 KK+ /9 £
AR, YLt 22 Fh 25 1 Wolbachia Wy HERE 42 1 CI
SR B L B R 3 N T B i I Y & ( Bossan
et al. ,2011)

PRI B S F M B CTOVE IR o o Af )5t A%
REANFLHIE . Wolbachia & — 4> 7 x
GNP AR R 5 o a =l N 51 R e LR i 5
JEAZ H TG T I T A 22 g3 40 I ] 7 R
JEAZHE A AT 22 53 BLI 3K A P 78 e AR b ) R 2
BEE RO I TR] A SR R e T T A8 i Y B
], e P DA% TR AT 22 43 24 TF 0 I 3B I A 78 40 fE 4%
(BRI E A, SRR AR R BEIE R B
T SR SR I ) DR T A T8 A IR ) I 4
PEIRAZ L BE 0 2 5 22 03 2L, R 8 B g 1] 1
B R B Rl 22 /0 i 0 STk T DA AR RS — A
T} 52 IRF 8], BRIV 4 it A o 32 KGO0 7 R A o A v
SR MR I A% 2 5 R A ]

ETH—NHTy 2R 285 CLRGT
A2 F A G BLAE JE ARV 48 e v] Be 5 5 0
I & B S A OC . X R i B R I, FEAS R
FAZE A H, A 76% W IR G FE T, (AL 56% 1Y
JRJiG Wn o 1 AR N o 2 5, R 1 20% 1Y ik
GAE T R KA B (Lassy and Karr, 1996 ) , i 3 B

Wolbachia i3 (¥ 45 U1 241 Jfd JoAS 23 A Al fiE 5 80 5y
Z— MR AR R W B B BOAE T o A T B BF
R, R KR B Wolbachia i —3 75 FYE G AT
B BESET- (Duron and Weill,2006) . 47 4 % M,
SEIIB BRI S 2 A7y nl BB S Wolbachia
A SR R AAC WO A7 3G, P DA e fE L A 128 S5 Do
W REF GplS BA JCRETIE CT B 21k, % & A
J7 9 55905 B 1 75 7 2 A R (Duron et al.
2006) .

3 CIW&FHE

Clark 45 (2003 ) @ i X R WG A AT 5, 42 11 1 —
A~ WISS ( Wolbachia spermatocyte /
spermatid ) 2% Ut , BJURS B 411 i AR T 40 i 8% 4 1)
Wolbachia %8 2 , C1 i B2 8w ( B 7 UIE iR 5
TR R ) o SRS ISCF- | AR AR B R HL i BF 5T AD
KB A BE A ML/ 40 Wolbachia 9% J #il CI
o fF 2 [8] JL-F- 7% A B & ( Duron et al. , 2007 ; Clark
et al., 2008) . U, 7F F £ 9§ N. wvitripennis 1,
HA 2y 28% Wy NG 112 &K B i A Wolbachia J&%
ge 1 CIIKF (MR AE T 2) JL-F R 100% ( Clark
et al. , 2008) , #i 0 7T € & Ny Wolbachia §E % 5~
Az — B ETORY R fdA IR R R e L R T
K 72 HZ 5 5% Wolbachia Y722 T i
N s SR I N K 9 e (e A N I B = s
Y, N S EOR 7 B M 2l ZE (Snook et al.
2000) . EA TR, Wolbachia e %38 i 4 il 15
FERI /D RNA (microRNA ) 2R 3 715 A1 5C 56 A 19 £
ik (Hussain et al. , 2011) . {RANEM P AAFIEE
2RI, Wolbachia W] )72 3% Wi 15 £ 3R B9 £ 35, 41
15 5 BHH A SN L R AR A G R SR B, A A T
FEARLUESE T # R SR 58 1 25 2R (Xi et al. , 2008 ;
Hughes et al. , 2011) , Wolbachia B %K H: 2= 1] LS
A B g 0 T AL P, B 7E 25 BR Wolbachia 8%
GuJa 3 S A Y Ak DA R DL BE i 32 A DA A B s
M 45 3 £ 35 ( Dunning Hotopp et al. , 2007 ; Werren
et al. , 2010) . Wolbachia R] BE IF +2& 1M 17 % L6 )y =
XE ERASE R E R, IS B CL A5,

WA, AR 35 B 76 BIF 5 20 %k B8 SR i R 400 2R
RIS A B, 78 Wolbachia &t H.RE 7™ 7L 5 C1 %
T ) MEME SR g b, Hire (2H 23R B4 3L DY) 19 KRGk
HRFE NN, H 1 R MER D Hira 568 1R A
HRFERTS AR HER M (Zheng et al. , 2011) ,

infected
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T O AR, B G b SR b B 0 3, =™
A By CT 58 B 3 T B& ( Reynolds and Hoffmann,
2002; Zheng et al., 2011), e AT HE
Wolbachia J&Js T FUME PR SR g h Hira BE P () 3R 3K
T AT RE A ] R R A BT AN R R B AL 2 —
TE 200 3 2 v o i S5 K B, Hira 53 7% (19 i S 0 fig
g1 AL C1 R A ALHE Hira 5878 HE R 5 oK
YL Wolbachia [HERBE A5 , TR RIE T
WA 5 YL T Wolbachia 1 i P 5 B 5. 1% 5 KL IL 51
R BRFE T IR v 40 B A% 4 B4R R 20 i B g
A A7 55 (Zheng et al. , 2011) , X SE4E 4ff E—
WKW, Wolbachia 75 5 MEVE R W Hira JE PR 1) 3R 3K
N AT R T B B AN SR AN I 2 —

R EEEEFAERBN A EEH
1 A% U HH AR 1 e B PR R S e 4 R (TP) B 48k,
LEW SN E SHARME FRRED (W
F0ORS B ) PR A, DT DR SRS A% 2 e B ok IR
A, VAR RS 7 0 A 30 e P 0% 28 58 8 BRI 52 K
(Clark et al. , 2008) ., HIRA &4 % 1 H3.3 W fk
A+, I BAEAS MO DNA 52 i 0 28 25 A DU AR
RARE BAEH] (Tagami et al. , 2004) . fER#gH,
H3. 3 FEAE + & A (0 BL BB Be 0 RRAE 5 0 DX B, 2R
J 7 A 0K 3 TR HT R RS 48 A I 28 ((Caron
et al. , 2005), H3.3 7EK§ 7 & A ik 3] 5C B 1R
FH L ZEHEPE /N B H3. 3A 245 R AIR T /N BRUAY A= 5l
71 (Caron et al. , 2005) . Tk 40 L 53 16 0 A 5
Rt IR A DNA Z 6y, k41 8 1 H3.3 1Y
AR 1 HIRA W] i85 ek B2 47 G . Wolbachia 3%
e AR b e SR P Hira JE R 33K FEAK, 7T AE B8 1
FHEAEN H3.3 M FRAE ST IR,
XPRE 77 A T B i ek o

FWE 5% KB, Wolbachia 8% % T 35 B4R S b A
BB Ance KR FTIE TR (Xi et al. , 2008) , RAF5¢
3 i 4 HORE ST O i SR A R B, Ance
FLAE Wolbachia JE&YY 5B & A i 35 F 8 (R & &
HIFERE) o T Ance JE PR 505 40 i 19 4 fL F &
(Hurst et al. , 2003) , Hog 2285|422kl CI 19 %
AI(Xi et al., 2008) , [K it Wolbachia W] fE i it 2
Fil oy A 7 B9 D RE 77 AR fa . LAk, Riparbelli
S5(2007) TEIR G 1 1 EAEEL PO g R L FH 7
B OOREF WNA% 8 AL SR R A 22 05 IR L R
TZIAGE 45, 53 A5 R W, Wolbachia J&
L i) 00 SR O L ORGSR LR B RS B D

40% , Ju HJEAE K e Wolbachia % P55 3 CI &
(AR A2 2R g R (Tram et al. , 2006) , I, 3X
YOI 5E 25 JE F2 W], Wolbachia T g3 1 2 F J5 =%t
KT 775 752, T RRAR T MR £ F M.

R R TEPRE TRREALE
W, B PSR 2 AR R ARG A%, (R 1A A 5 vk A R
B, 258 7RI F SR X QwT Tk
B F-456 )5, CUMRNG & 456 1 IRG 153 24, b vk
gtk 4b T 5 H Wk 45 IR (Tram er al. , 2003
Ferree and Sullivan, 2006 ) . T ¥t # 69 WF 58 2 0,
7E CLIRAG Y H3. 3 FEAs A% rh SR TUAR, > X B 20
G R H3. 3 & & UU R EDR # rh e i, CT IR JIG o
H3.3 ¥ & L 7E K #% 1 J& 31 ( Landmann et al. ,
2009) ,3X AT RE AL L 1 A0 A Gl €5 1A 1 52 1, AT 52
i) 5 M S A 1 B S IE B A R I J A 3 B4 G
RAIE R 08 . UL Mo E A H3. 3 iR
F , Hira 323K 7K - FEAR AT 68 5 BF 51 2H 88 A B
L TERG R TP UURRAT 5o I Ab, AH X T 0 1 TR A%
5, JA I AR A P Y VG 1 ( CdkL) 7 2 A i
CT IR iy 1 M M D5t 4% vh 4 4E 38 3% ( Tram and
Sullivan, 2002) , #] fig f1 T K5 &% 7 19 DNA 8 1& 1
PSS, WOE T DNA S K AR, AT Cdk D
T Jo A 22 43 ZAE R | DL AE A 5 4 19 DNA &5
ZJE R A 2253 58] o 3k R R BOME I I A% R
BAEL MRS R B . 5 — 5T, H
F Cdkl R BIEH B (cyclin B) & & 14 98 3 1% i
e 24 8 {40 0 0 A 22 53 240k F2E AU TR iR
v Cdk 1 70 ME P B A% O SE 3R, 7T B8 1F 2 H A% R
ZUATE R . © A B o3 40 T RE AR — L R
2R, IX S RE 2 A0 A0 M R 494 ) AT (Elwell and
Dreyfus, 2000 ; Lara-Tejero and Galan, 2000) , [X i,
Wolbachia 3 7] §8 18 2 7= A — 2L 20 ity J& 39 31 361 (X
5L BRI B R g A MEVE R, T S |
MEPE A AZ B 2498 3R, XA AL Y A BES 5
R EFLR, FBURRET,

4 giE

M2, BT Wolbachia i 5 i 377 4= CI iy %
T 37 2 Fi R 2 52 0, CT Y 3 7 BLBE BF 5% 1 8 1k
BN ORMIAT LA i 22 R E T A5 LR A&
Huim ot oe &8, =4 CI nlRBTE 24 2 A 7,
Ho— 53205 5 SR Yo o 0 B 2 W IS M G TE K T
RASBEP R A T Bk, R EZ
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K Jo & B IR % 5 i e M DA% 1) 1E T8 A, Eofl H
Lz H5FRMAESE, F2MHEFUTRES
JE WG AL T2 A0 G, XS Al fig & [/ — 2K 9
L BERSAH VR, A BANFE . H ET, A T AE B
FELH LA K At B 43 BF 5 41 B X e R R JERk e
Wolbachia ¥ E B £ 40 M sl 15 4 8UEAT T 3k
T ARSI, & A R 1 A v, — 2 5 A B 2 i
RAEFE T A G EE I By Rk &4 T W3 ol As, Al
A DAL L X A B AN B 1 T RE PR AR T R, IR R AR
CI =t B 25 X sk 28 35 R A 26 5 & T g Y
AT , A A Xt CT ML (4 B7F 55 45 75 30T 309 BUAS 3K 1)
R,
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