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Entomological research in the genomic age
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Abstract The many different species of insects on earth comprise a significant proportion of global biodiversity and play
important roles in the ecosystem, as well as impacting on human beings. Since the sequencing of the Drosophila
melanogaster genome was completed in 2000, the genomes of 88 different kinds of insects have now been sequenced. This
indicates that entomological research has entered the genomic age. In this review, we summarize recent progress in insect
genomic sequencing and review research methods and applications of genome-based entomology. We highlight the process

of sequencing insect genomes, as well as the application of sequencing data to individual organism, species, population

and systems biology. Finally, we discuss the challenge of the entomological research in the genomic age.
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HESABUE R T A SRR, X AT
I L i el R A A e A S R AR 1t
TARYE SRR A X R R IR P AL A TR AT AL
AL GE R B B S BB T R i AL, T L
RN T i AR A W) e R S AR iR
A HREUSC(RERESE,2009) o

2 EREEFRANFiHE

2.1 EHRERAX/NIN

TEME B R PR 20 77 9 2Z 1, 8 S b 2000t 1F
D e g PR D /N iR A A 3, DA & B e
WP 5 05 58 AR DN Y Fi 5 48 2 B9 N 07 (B ]
RATEA . PR, B o 6 PR A R/ i) Tt 2 B
HOREPR DY TARE ) S s 72—, B
T, PO B R R A RN T i % R B R 4
D32 81, 322250 A T =X 40 A 7 7 | Feulgen
DG ETE | Feulgen R 3 M 0% BETE W R 4000
SV WA A0 M SO R R AR B R
A5 b W R Ry ) R R Tt A B SO e v (
A ,2009) o Yt AR L AR S — A R R EOE AL
S5 55 4 S B B X YA v 11 2 s At il A
R A7 P53 BT 5 43 38 B B R ((Gregory
et al., 2003) . FFHIZEA T B L HE K 41 K]
(235 R AR WER , AT 3 ik SRR He 20 i v A 400
¥, R B BEXT Horb i) DNA 04T 3% 60, T 5 X0 20
MUAZ AT 34, B RTI0 S 40 A% b ) DNA K S g
o i & 8 %515 B (Gregory et al. , 2003; Nardon
et al. , 2003) . B i 2040 AR AR OG0 2 R
PR R A A 7 5 1 T =4 M R 2k 24
AT B My e PR 2H KN B R H T R RIORI A B
M7 o FESRIN B H R R A R /N B 3 R FH R
& S0 Drosophila melanogaster 28 i3 i) DNA 1E &
D Y 2 R, S-S ORI B2 A 1 A 10 248 L i A
TEEAE I E SR (B EESE,2009) o 24,
C A 700 Z2FhoAN [) b 25 B He i) 5L DR 20 DR /N il o 4%
APy 452 T (http : //www. genomesize. com/ )
3X Sy [ U PR 2 00 A 8 ORI O e S ARt T T4
AR o
22 RARSEEANFE

TEE Hurb, dc 57 5 i 4 5 PR AL P AR 1)
FRJE L, ok R L 2 T R AR A R O AR Y B
Ak R, PR R R T Ak TR B

Saccharomyces cerevisiae Fl 75 TN f& T 2k It
Caenorhabditis elegans 2 J57 , 5% 3 P58 AL 4H
M TAER B4 Y (Goffeau et al. , 19965 C.
elegans Sequencing Consortium, 1998) , & 2 i
TRV 1 AT Ak R 20y ) B e B
—EIH I E G, B SRR R A Y
SR A AR YA R — s K B RA
T35 A J A0 BEBE e ) 5 A AR ) A R B
Ja , HIE RN (L 4 XFYge ik ) | a2 s
SOHW, 7R e AR iC S RO B gk
SRR i 5 A B A Iy 2 05, X EG I 4% B
Anopheles gambiae 5% &% Bombyx mori , 72 K F| 5 4
Apis mellifera . 352 Je 8L Aedes aegypti | 7% L 4% ¥
Tribolium castaneum 3 F4: /Nl 25 4 ¥ ( Nasonia
giraulti N. longicornis M. N. vitripennis) , L) N i &
WF Acyrthosiphon pisum SFAARLSE B T 423 P 2H )
FP AR, T ARS8 45 BUE 7R S 1Y B JURE R 21
M PR 4 88 4~ (http://www. ncbi. nlm. nih.
gov/genomes/leuks. cgi) , HoAn Sl D. wirilis (TSC#
15010 - 1051. 88) } D. simulans ( Mosaic ) iX 2 4>
Mppt e 5eds; A 51 MR RENAC Y2
SERGI P T A, B 0 78X I 25 2 517 DR 4
B A, i 35 AR AR TAEEE#TH,
755 Z 0 o A B E 78 2009 4RI 435 2 1,24 F11 28
A (BEESE,2009) 35X BERATE 2009 4F % 2011 451
], B LRy TAE 3 7 ke, x5
B UL TR 20 A WP A 2 thE S LA H 25 45 52 R
S P A & J 3 UIAE G o 3 28 4 L ]
IRl b, SRR A 31 A4S, LR
35% 5 X HE AR O AT 19 A R AE AT 4k R4
TP, o5 EE 22% o N EREEASKER 1, AH G
WFIEHUAE #5001y B L iy b e iE, B —E Y
6 P, BRIk 4% Hi Y A X R L R A 4 i PR
FPo MAM AEAFIRE AY A2, 120 0l 3 N g &
WF NSRWR Plutella xylostella DL Fi AR ¥ &l Bemisia
tabaci ST B HE N T 4 5 P AL B SR K
KIE

TE LR ik 26 £ g4y 4 5 R 2H I 1 B A v
O 2P R (R SR g | XD L el R A
R 0 IR IS AR AU s L 4 /N B | 0 S
A5 ) 110 PRI 2 0] E 5 18 e A D A B B B, O
RT3 E R W, TR S i 5L K]
AR /NN 180 Mb, 29 4L 45 75 13 600 A~ &
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(Adams et al. , 2000) , SREEANAEAZ N TEE 3 X5
LA T XHEG AR (3R Ie o XA YY), 36
R AR, Horh 2/3 S g i, 173 et fit,
Horp, £ 120 Mb SRR G @A T 2 MR
MY Qe fk(2 f13 5) X Qafkfi4 5 Y it
KL SRR T T T A B AR R I8 4 RS
22 A FRET , 3 A A 1R S E AT R 4 (AN B A
DNA) | BEH S T (An%% )+ K iz A& DNA) |
DI —seridE Dl DNA, | T ER o7 b 4
Pl K B4 EAFAER R IRIAE , R 3] 2007 4F 55 g4
4 )5 A 9% U 7 % B ( Hoskins et al. , 2007 ; Smith
et al. , 2007) o X bU 422 0 Y K& PR 20 K /Ny 278
Mb, HR/INHE R SR 2 K 100 Mb, % FE K 4 2
Hihy 14 000 AHEPR o X H A AH OCHE PR TR 1 5
T B K IR FE TR TP 51 FR 2 (expressed sequence tag,
EST) (8 &4, Jy it — 20 1 fiff W i P B o A P 5
I AL B 90 92 1) 2 9 ML B4 1L T B AR B8 ( Holt
et al. , 2003) , FA&EILKFH K/NFK 428.7 Mb, 4
Hifih 18 510 PHE[H . A BEPI I P 45 R R W, K
i FEPR A SR K /INEE /N T Cot 4347325 T30 (9 22
i BT R 2H TR /DN, G e e DR 2 v T A 5 1
PRI 3t Z2 1 71 2R g e 4 A 1% 356 DR 28 ( Mlita
et al. , 2004 ; Xia et al. , 2004 ) . B R W
IR/ 220 Mb, 546t 10 157 DI, i
FERH T & AT 67% 1) A/T Bk 12808 1
TRIE R (58% ) FIX L AZBL(56% ) o ERH
HWESEIH N E & CpG, [R5 B R AR 1L, H
gL R 7 B 2R 35 S ™ B ( Honeybee Genome
Sequencing Consortium, 2006) , 35 K i 5t K 21
BYK/NIA 1376 Mb, )4t 167 899 ANHE[R, HIE
PRIZH /N Ay [l — 1) X LI 42 i BE R 2H 1Y 5 A%,
X 58 S AR CEE PR AH P 5 I 50% 16 JE ST AT K
(Nene et al. , 2007 ) . FR4UAF 5 0 I KT 2H R/ Ky
204 Mb, #3955 16 404 DI, SRR B LR
HoA B e L PR RAT G ) [R) 950, A58 N BOA B
() B Ll SR o B AR M, X AT R 5 A
i 1 5 I R AH 2¢ ( Tribolium Genome Sequencing
Consortium, 2008 ) , TR MW 5 4= /N g J5E IR 2H K/
4 239. 8 Mb, Z%5#i% 10 734 HEP 5 [F] Sy JE#
A A RO 2 e A (], o B < /DN e o 5 7 e
TO, H 2R L R IA R e R e i ol
REINZL 30% o BLAL, TN ME 0 45 & /N — A~
HHE S Y A LAY “ DNA I B fE T H 42" (‘The

Nasonia Genome Working Group, 2010) , 8§ o7t 3
IRy 464 Mb, Fi i T2 4565 35 000 4>
BLpH, Hor, 2945 13 000 DMESER A EAA7EE A,
HIyRE AL 45 Gt {0 5T M microRNA 5 i, LL K v
Weim S o DN E A GO e s WoF ORI B 1
AWy kR MR gy OB AR T OOC B R

(International Aphid Genomics Consortium, 2010) ,
3 ETERANERERARATERNA

Wit Bk B 22 1) B P R AT 5 1l 4 e PR A D
7L 0B R it s b A AR, 5
g B M2 WE 9T 7 B A b, 2 T 2 DR 20 ) R e 2
O S R ;4 TR I A (1 | R VA 28
TAT BT PR o 4 PR A P AAS 2 — b 52 5 T
B, BB SE IR BRI T P R i A A
FINTESs . AH B, AT 12 8 25 dn ey 1 F 0 3K
SRUAY [ o e PR B8 25 A DR A A A 0 2 1),
A 1) FH S DR 2H B 25 firk ke 22 ) il b R~ ) T
DI R fit e 22 45 4R W 2 0] 3T ( Severson and Behura,
2012, Fexit) .

3.1 ENMMEEYFEHRRHHAF

IEER TREE R 2R AN TAER I
J& , AL T A4 e i e R AR Y A s
AL G A i S A e SR T4 2 ARl e Bk
BN PP HOAR e s 21 2o . Horp, 2 58 )T R
()38 IR G o A it S 2t e IR B TR AL T 0%
HIME ., A PR 20 B8 A oy v i S A 4
BtV ICRC S H R, MY, B sk 2 2 — E 0N
e —FR RV G 7 vk, LA A B B L i 7
BA B {7 R TE B R A S A S e T B
Hb G SR AT TS AN Sy 2 Btk A= ) 5T Y
I, UG PR R | X) F I A2 i DA R oK A A
BEAXAEYIT o B0, R A Affymetrix St5 7 158 A
B 7R T X G #5518 K e v g A B 7 1
LA (Neira Oviedo et al. , 2008, 2009) , A K iffig
KB 5L (Golisev et al. , 2009)
SRR 5 2 AR P H AR By " e, SO
AT R B B KA AR A 5 st 7 Bk
Z 4 (Marioni et al. , 2008; Simon et al. , 2009)
5 R ARE, 8 2 AR R B AR TR ] O T 5 B
P BRSO T 25 5 R B 0H5T, AT DAg Ik
R R E2 S M (single

nucleotide
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polymorphism , SNP) , L K 4di A/ B 522 73 #r 5 1
Hb, AT LU T RNA AT AR 87 47), DL K KR R 41 v ok
Bl B Y B B By BF 5% (Wilhelm and Landry,
2009) . filhn, #J A Nlumina RNA JU 777 & BF5E A
GUREIR BSOS IX] LT 42 M50 7 Ll e ) i 2 PRI 2 2
SR 2 04T T R ABESE (Gibbons et al. |
2009) . S35, bt B Ha 4 LA D 3R R S e
JERE, B U BT 20 2t i sy s e T A1)
SR ZAME B T8 BEA 1 B BT HOR 1 &
( HATC Rext a8 A A IR A KB BT 4
) A O B AR iR AR
— (Mallick and Kuster, 2010) . {40, 444 i i 4
B8 G/ INIE I S TR 5080, 98 N 0 ) i B8 TR
EEHPEE N T 79 M TEM 4 73 (de Graaf
et al. , 2010) . IE 21925 T2 AR, 1%
Y 1y B TR VR 1 20 AT 5 ) e Ry 3 0
e
3.2 FEZYFHE KRB KRR A

Yikp A ) oA M R A5 BAEHR B T2
FPAS [R) A A T] B PR 20 1) 2R e e o i o Bl B0
TEHEAT 42 AL DA P 1) B SRR AN T3 22, A [+
Wi a] B L 5 DR A St 5 0 B B T D I
(Kaufman et al. , 2002 ) . 5435 KA CRTX) LT
PRI LA D 20 55 0 A TR AR 7R 1% 2 Bl 1
T HIE R 5 B R A 454 F i E 16 OC 2R (Waterhouse
et al. , 2008) . [FIFE, BHXF [A]— R HE A A AS 6] -1
PEAT T4 B DR 20 B0 40 i) R MEASE SNPs 3 Hr I g
TP 434k 5 B A T AL SR AR DU 5
XRF, BHETN S, B R A 2= RN A £
BAL G W B oW 3 e % (- macrosynreny  and
microsynteny ) ; J#ZE ITAF, LA SR SRR 45 oo S
LA B 22 ) 1Y OC 2 5 %5 0 (8 P % i 4 1
R G R R IR AR R, DA S tRNA JE ] 1)
AHXT B2 5 7y RNA B 2H B | B L3R TR 2 e L5
i PR 5 Sk 1A 5 PR 20 S A ik PR 4 ARG 55 T
T YA 3T ( Severson and Behura, 2012) . tt4h, B&
TR A 2= LA AL, Bl 3 PR 20 T 22 ) (] 5
FRERIETE AN T IR AT AR 1 T 55 — 1T 2% 58
X, B B D 20 77 ( phylogenomics ) , 55 i
A2 WL R DR 2 2 E T o 1k A A R 5
SRR E R 2T B e A PR 20 0 58 L
NHEA I £ BE LU 98 B R 2 & oAk A e

A 2 I A T R A (R AR A O B
BEH B H LA 20 7 51 0 7 Y 52 B, KA DNA 43
THRC LA T R V7 R s St
J7 T ) A 5% ( Munstermann and Conn, 1997;
Krzywinski et al. , 2001) , IAh, B F IR 2H 19
ESTs B YIS il A R0 HI T AU 5T, DL s
IR RE B AL 2 S Dy RE B DR 20~ 1) BE il R e, i FL
W BN ESTs A4 AT BE AR AT 5E /49 73 b
LR, Jy B A A HE R A 2 B Al Bk DR 2 2
9 25 7F 1Al ( Behura, 2006) ,

3.3 ERGEMFHARPHER

ARG 5 02 — T % i 28 3B, B i 0F
HNEET TAEMRENE R EAEN, & F
T TR TERR R 0 R Ge sl WL o, bR A AR
PRI BE 6% fih & A 14 7€ 19 A= W 2 D e 5 47
h o T PR R 45 L T A B PR EH 1) R GE A W
RS, B, MU R G A=A E
BRI B 3R S B R N 22 (8] i ) A A
M 283547 T BF5E ( Doolittle and Gomez, 2011), i%
o4 W, AR 4 000 XA B AEFHAETE T4 34
PR BE 5 AN Z ), A 176 XA BAE AT
B FIIR A CZ 8], R, A OG5 SO T
O 2B AR G 1) B 1 I 2 R T, e B AL
A 4214 NMEAZS 5N, P R 10 209 X AH H.
YER, Hirh 3 500 AN H R A A 1 o BE W 46 1%
(Guo et al. , 2010) , Ak, IR KA OHEFC S,
PO B A0 75 I Ir s 2 77 2B /Y Toll DL Je JAK-
STAT S 5 55 IR M R R AEY ¥ WD
Wi f#ENT (Xi et al. , 2008 ; Souza-Neto et al. , 2009;
Vital et al. , 2010) , LA UL, A BE I ZH N 7 T4
ERWITE ARG A Y r R B, TR G A
S BE PR A 2 T ST SRR T ARG R SE A

4 ERHERNERFZHREIEBEER

4.1 REREEER

TERE 22 10 4 rp, 52 2 240 A= W A Y 4 ik
PRIZEL 0 Py 320 ok HG & e 1) 8 < I 401, T L 4 66 PR 4
DUPF e AR L H B8 2, T 4 5 D21 o ik
(whole genome shotgun ) [R5 J7 % th 78 B i 4 3
PRIZE I Py s B P AR LA, B2 A R (T R
¥4 % A #05R , http://www. ncbi. nlm. nih. gov/
genomes/leuks. cgi) o TFEIGIH R B Hy 43 DK 20
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Fr TAETRE J i, B A R 5 2 20 A
PRIZH AR HL & S 34k R4, A DG 1% T i iF 58 2
S K SCik B, 78 2011 48 2 H, 255
Science ) b0y 1 4l & NIEILPNH A A 10 Ji 4%
Jr kRTG53 R, FRATRE 15— 145
W REZEWFFEN SN, NREEP TR T A
KRN EEEC ISR, Wik, AT S
NFERER A TR Fe, AN [ b 2 B de i 4 PR 21
I e A Y B SR B 45 3 B B2 AN B Y
FEorAAT . Bk, BEE G 2 AR SR B A W &
J& k0 v | A A AR R B IO vk
DR UG S8 A I e 5, I 222 T R 1) gl s )
TR AP 55 0 e A B T e s I 7E Sy 2B
NIRRT 1 A4S N A kR 20 91 T i 22 1Y)
PAKG S TIHE 1000 64, M8k, B TRIAERR
JE FAAEE RS 1A B AL AL P 9% HIoR
W RERRAR 28 Y T 7K, A T G B R
], 10 3k B 4 i5k Ad Hoc Launch Group ZH
ZUYRLERAE Science bR FRNTHE , AP TER
K5 AENXS S5 000 R R B sAH SC Bcsh BT i 4x
LD 2R R A, 0 B IR AR 1Sk 3R Bl
CRACER SRR, AT G RY R d e B
DI 3, iSk T3l HoAT A2 ek, o e 5
FEXFRGIE H AR 1) HEF SRl B 4
BE 24 DL KBRS AR 7 3 UTAH G B URh 26 52) A= 9
TS S B A R 3) A R E S &
G HEARSFENRERAEI) M TRERRRS
REW b SRR A s, bk
Frid , RA S ~ 10 AFHE], B R 2R an A Kk DR 2 I
PR A BRI 2 B A Bk R I A 58 A
I, B AR5 20 A SRR 2H A, RO B e SE A
ZHAF AL (http . //arthropodgenomes. org/wiki/i5K)
FIrE I REBE P 4 2, RO 58 i B e 4 BE DR 21
DU ) ity b, B0 B i A o A i D) % I 4 B
FP AN HEA T % ST, B AT N A AL A G i
FEDR e s RIB SR AR DI RE , DL IR G 471
MIDIRE . BT XT D e JE PR 24 22 0F 5T, 38 >R T 2 Fib
S, BB R B ] ( gene-by-gene ) L) 2 4 R 2H 7
Fil ( genome-wide ) i e 1k o 3 H R FH A T B £ %
A RHUEED B R SRR R RNA A7
25, HUP A 2 30T 32 T PR R R S s
F AR R A, T RNA FPEHAR N BEE T
AR H 3 aE A T 9E B =0 B U ((Boutros and

Ahringer, 2008) . AN, FE T LA 1SR AL
Fi, RNA SREEIN R H S B A 4RIk
AR 1 5 i A5 SR IR0 B L Ty RSk PR 21~ i
FUR SRR . B IR A A 5T
G R RS E, P, A 17 2R AL 5t
AR RS AT oo AR Bl S0y A W B R S B
FEIG A ] WL g 4 1A 1) 2R S8 AR W o ad U 5 B
PRAEW 7 AL 7 ) 22 W) o ) sl o 3 D9 AR [ A
[ A4 FEBHE DR 1 2 5 AL R R A i

4.2 HFEMNBBSIER

LA E AN A (A 56 B HLU A5 F Ik R A 2 T
Ty tE 3 R 20 2% A AF 9 0 2, % 0 3 DR AL isp AR 7
HeE gk i AR R (A AAE DL 4 A%
) RS A J 2 S — , A L R 2L 00 e P %) 2 AR A o
B EAME  f T A R AL e T B Al A SR
2 DNA , R 5t i B L (PR A B B 41 )
HEHEAT 240 A 2R AR 77 (— R 10 ~20 1),
DABRAR R A 8 B 4l 5 i A A8 7R 200
P R R RE A AR TR ) 5 B ) T, A
AT RE BRI IL , A 224k AR 1R 57 9% B AR ) SR
HXB M. 58 =, Wy ik B i T AT,
B FH K s () 46 ) f8E, 22 BT 98 N 63 45 AR 2 AR
e AT B A T i L R R A R R
DNA HEFFINT 3 565 2 ARy 5 2k Jr 7= A 1 1 B
S, JE S 2 R X R, W o i L ke T
BEAh, B R NI 5 A R g LA e
IR 23 BURE IR i 405 BT B, 52 mm 55 2 AR
JP PHES AR, =, ZHEMEM LN
2], AR AL AR 0 0 1 K AL A i, A
T Bk = 22 T RS 20 0 B P 3% 1 A 5 F- B, S5 1Y, BR
SR AT T MR AR A /NI S DR U R L
A, ZHAERE S R s R B 1 98 AR A 2 I AR
FEA SR IE 7] 388 % 2 T B o4 Dy e 6 P R 17 5 o7
B R ME 5 224 L AT B 2 A R FE i R 48, RNA
TR m HBCRIR AT E , R I ) 18t A% 2
()7 3 T R D REJE DR L AR 5 45l TR

B X FE DR ZH PR ) B A 2 S BT AR AE 1 4 R
R, R ) LR X 3R 5 —, @ IR LAk R
B2 AR R, A2 8 LG, B —1R
PIRAFHR o i B OB i, DA By W o s e s 48
Ko B BVCRALGET N T RORFES
G5 2 AR 4 AR AR 25 5 1 i, X RE B AR 1 R
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e 2 LT AEUE Al A s A AR R i P 4
DNA 28 BEAE X I P D 42 B 20 5 (0 A ) 32
Wi o BF =, AR T R B A BE A P T AR Z
R, Se WA 58 O i R gt % 20 b 1 07 18 J
BAEEIEAE, S0U, ARE C 58 a4 BE DY 4 I
TARRIR R A B R, e B ) D) RE 2 [H 21
SRR TB, AT Bk L R 2 A4 2% g B
PR ARG 7 5 IT BT ST . A RAR Y 1 3R %) 58 %
MR BT A 2 [A) L, BV AT R 56 DY 2 Y B
BRI ok B R B K e 55 G, I A B AR
R 1R
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Advances in research on aphid genomics and functional genomics

ZHANG Liu-Ping'”* LU Li-Xia'?* LIU Shi-Juan® KANG Le' CUI Feng' ™
(1. State Key Laboratory of Integrated Management of Pest Insects & Rodents, Institute of Zoology,
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3. College of Life Sciences, Northeast Forestry University, Heilongjiang 150040, China)

Abstract Aphids are one of most important agricultural pests which not only damage plants by feeding on their fluids but
also transmit viruses. Advances in molecular biology, especially genome sequencing technology, have resulted in a better
understanding of aphid genomics and functional genomics. This in turn has allowed us to gain a better understanding of the
unique biological characteristics of aphids. Here we review progress in research on the relationship between aphids and

symbionts, phenotypic plasticity, development, reproduction, phylogenetics, detoxification enzymes and aphid salivary

glands.
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3 TR EMARE, BETZR D 12 FhE Ui B R A
E B P BRI, e 2 02 DU H R, [H]
W H B i A B 5 Acyrthosiphon pisum B 3E R 2H
SER T AT, K 8F Aphis glycines 55 R 20 #5453
FPINE A A, BEIF Myzus persicae 1) 2 g 5 X 4 AF
TR Z .
1.1 BEEHF Acyrthosiphon pisum E[F 20

[ Brodg ot P4 Bk B (TAGC,  The
International Aphid Genomics Consortium ) | FJ & 16
T 732 T %o 99 7 0 4 R TR 2 ) 90 A T I 1%
WFFE R & 32T 2010 4E 2 J] 23 H 36 [& (PLoS
Biology) 2%k 1o B AW LR 24 K/l 464 Mb,
LRSS Tl RE R 0 5 1A 117 35 000 ASJE, 7R
ErhfoR i, Hh 254 13 000 4> 5E P 7R A
KT HYRR A Y 4 ST B i .miRNA &
IR et NG - - S P (ISR G A YT B PN
o A A T ke PRI o B 1A b o AR P Y i
SR RH O AL, XF 483 T 00 B R A ) 2 R Y O3
TGRS T EEAEH] . S A SRS R Y
BENTEIE R ZH R A B2k il K TMD A2 3 % |
AR AR D T SRk A 5 TR A0 A 1
[%] ( The International Aphid Genomics Consortium,
2010) , 5 G2 AH DG Y PR A 2% e i Ha 1EU50 il
W) BT T A —E M ER T (Gerardo et al. |
2010) ,

1.2  #k¥F Myzus persicae ThEEE FZH

Ramsey 2 (2007 ) M\ 16 /> E i /9 Bk B2F
cDNA SCEEREEN T 26 669 /N3 K 3R 3K 7 51 bR 2
(ESTs) , 57 iUk cDNA SCJZE 0 45 A7 P A5 i
TOE A B A W s e AR % SO LA B S Sk S R e
AR SFLH U SCPE . Bt X 45 cDNA SCEESEAT I
B, R AT BEBL D A 20k BT A ZURE S, A B 5
PR 20k 2 R MR35 S 1Y, MAh, e T
2 A23 MR AT BT RN A 3 A IF LK
F MY cDNA #i8 T HAX AT R 2 8 7E (SNPs ) , A AE
st bRIe, AR L LT AT LIACR B Ry 2
REZE 5, Rl 2 — > 5 R A 1 AR RS TR ST &=
FEIR (1) 4 AT T TRk o B A [ 27 FEAE ) 110 3
PR H
1.3 XS4 Aphis glycines EF A

Bai Z£(2010) ] Roche —454 F1 Illumina GA —
102 FpOF P2 T R 2. 78 x 10° bp 19K 5.1

BN AT 19 293 AN SR41AT 56 688 A3k [N 4]
FPol o MGk BEHIE Y, MO T 635 /> SNPs FIl 382
AN EFRIC, T H I & 1 Al GE ] T % 5 R 55
AEEY BRI oy Fhnic. Mo, ek T LN
A= B Buchnera aphidicola 11 3 £ Py 3 A= B
Hamiltonella defensa WE:H ¥4

2 HHREHAR

Wi G F 5L AT B, aphidicola APS J&fy i 1Y
WF9E B Mo L PR A OC R A AR, kR s B
Wit B AL TR B AR W) G L B I A IR AR R B
aphidicola APS Z [A]H:= (Wilson et al. ,2010) , &
B AT R AR R I S R AW ARG R Ak
NBRRRER, B @R G — DRGSR
ARG T2 AR #b 78 ALY 22 % 5 (Hansen and
Moran, 2011) , % &0 Gk = A5 202 & R ), HAE
Kr b @i il it 2B B, aphidicola APS 7
A= 1 T 50 S LA A A R G S I Y
A 455 I R M 7K T R 2 5 2 T A A g, T X 2
fifi{E B. aphidicola APS W RRESIS . B G W =
R T TR B2 1R Tl R Y O S P P 4 1 B
,H AL AT B. aphidicola APS {1 TEE A 4 i 3
AT AN AN 78, T B. aphidicola APS W] 3 i:f 1
Ho= AR SRRk W2 BB R 1Y R oK
(Ramsey et al. ,2010a) , F K Serratia symbiotica
XF 2 3 AR 3 R PR A K 52 I, Burke 1
Moran (2011) ] S. symbiotica JE&YL % & 5 )5 , K& R
HAER R IR B AR AR/ N, PG, S, symbiotica
XoF A FE AR e A T R SR A R AS B R AR
AL IR , BUAE AR R e e 1B M

3 EHRFREBAEME

Legeai 55 (2010) 454 5l &5 157 J [A] 2 /5 368 o 0
FEHERFAEYE R A TR 7k B8 T B L0 149
A~ miRNA, 15 55 3 5F miRNA il 94 A4~ 5
miRNA, A58 T miRNAs X8 857 R 25 1 9
00 TR AR SRR AR b miRNA Y 3Rk,
I miRNA S s 45 057 e A n] SV Y B LA

Brisson 45 (2010 ) BF5E T F HUR R £ 58 35
RURTIRVER 37 HIL I , 27 s KL PR v 7 7 R i
FEH KL T IR U apterous il decapentaplegic
(A [FEEFE A - Ghanim 25 (2006 ) 1] ¢cDNA &5 fr,
P ASE T AR A7 420 ol HoF R TG 3 B Y R R 3R GA R
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