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Proteome analysis of the pupae development of
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Abstract In order to understand the characteristics of protein expression and regulation in pupae of Bombus hypocrite
queens and the molecular mechanism of their development, we investigated the proteome of pupae in different
developmental stages using two-dimensional gel electrophoresis. The results show that 81, 80 and 75 proteins were
detected in the white-eyed pupal stage (A), brown-eyed pupal stage (B) and dark-eyed pupal stage (C), respectively.
8, 7 and 2 proteins were specific to the A, B and C stages, respectively. Meanwhile, 61 proteins were present in all three
stages, among which 4 were significantly up-expressed and 5 were significantly down-expressed from the A to B stage, 7
were significantly up-expressed and 1 was significantly down-expressed from the B to C stage, and 10 were significantly
up-expressed and 4 significantly down-expressed from the B stage to C stage. In addition, 3 proteins were expressed in
both A and B stages but not in C stage, 6 proteins were expressed in A stage, silenced in B stage and expressed in C
stage, and 5 proteins were silenced in A stage but were expressed in both B and C stage. Our preliminary conclusion is
that the development from pupae to adults of queens of B. hypocrite not only requires the usual regulatory proteins but also
the action of special proteins.

Key words Bombus hypocrite, queen, pupae, proteome, two-dimensional gel electrophoresis

AEYEJ& (Bombus Latreille) S Jm T B0 H & 8 F7, B H I % 6 55 AR B 528, AN AR DUAR &
SBL AR % % (Hymenoptera: Apidae, Bombini) ,Jg— 7B AR P R A iy B AT DA ok 2R 52 5, ol
REZMAFRWE R, BAERELT AT REGEEHEE S50, L, SRR A

 WHHIE < EFREHE S /ESH (2009DFA32600) | [E 52 H A 55 4 (30972149 ) Fl [ 5K 8% 7= Ik B R & R 381 & 11 (CARS45)
#% E-mail : bumblebeeljl@ hotmail. com

s 1l ILVE # , E-mail ; apis@ vip. sina. com

W B 197 :2010-12-28 , 4222 H 1] :2011-05-31



13 2R S A ) I BB B B T O ) R R AL B - 139 -

VAN S BT &2 4 R P i R E
BRZ—, BT, 2 EREAT T A8 N T
7% F ¢ R ( Pridal and Hofbauer, 1998; Wu
et al. , 2005) 5 ¥ # i J F %€ ( Dogterom et al. ,
1998 ; & H 7K 4 ,2006) , & HUAS T 1R 4 1Y 28 % &k
fit o

REMEH T HA \EZE & TN, 2 2 E W ok
WEFEF AT OC T, H = 8 4 ¥ 2% ( Bingham and
Orthner, 1998 ) | A= B 2= f1 47 K 2= (Vogt et al. ,
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Table 1 The morphological characteristics of

pupal development of Bombus hypocrite queens
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Fig.1 2 - DE profile of the pupae development of Bombus hypocrite queen
ALB,C 43 3 5 /NI SE W 6 T 0009 A BT B T C 09 B 1 P , 4 4 1 BE 110 g, CBB R —250 %t fa,

A,B,C are the protein profiles corresponding to A, B and C stage, respectively. A 110 pg of each sample was
subjected to 2 — DE and stained by CBB R -250.
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Fig.2 Three dimensional views of protein expression of Bombus hypocrite queen pupae
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A, B and C show molecular weight, isoelectric point and expressional volume of the proteins of the

Bombus hypocrita queen pupae on different stages.
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Table 2 The differential protein abundance in the pupal development of Bombus hypocrite queen

-1 oy AL %35 #& Protein abundance (mg - L™') Mean + SD
Spot number Mf)lecular ISOel(.?CtI'iC N " .
weight(ku) point
902 208. 06 5.72 4 023.27 £948. 29a 3201. 07 £295. 50ab 1 821.27 +1 583.90b
1302 55.33 6.08 36 618.93 £5 684.19a 21 091.50 +4 945.51b 60 292.23 +5 637.09¢
1501 88.93 5.95 9263.30 £1 203.98a 10 002.03 =1 656.70a 14 515.70 £2 630. 42h
1601 105. 23 6.12 6 092.57 +429.36a  7631.53 +2 361.30ab 10 598.70 +2 031. 54b
1801 149.53 5.96 21 383.33 £3 636.01a 54 585.23 +1 219.48bc 50 693. 03 +2 800. 40c
2304 51.18 6. 64 14 077. 17 £4 257.62a 21 892.93 +4 794.52b 15 170.03 £1 567.23ab
4001 39. 89 7.02 3879.90 £726.32a 6 444.67 £1 095.59b 8 030.87 £1 636.17b
6407 65.62 7. 40 6 144.63 £802.42a 3 013.70 +1 317.36b —

TE : R 50 AN [R5 3R 0R 22 53 W3 (P < 0. 05) 8 5 X ] ) i 3 #: /K 7 95% (Duncan, « =0.05) .
Dates in the same columns followed by the different letters indicate significant difference at 0. 05 level by Duncan multiple range

test, the confidence interval was calculated with a confidence level of 95% .
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Table 3 The classification of the identified proteins in the pupal development of Bombus hypocrite queens

HEM FHEA SrfiE BIREKE PPN HH A 75 % b5
Spot Isoelectric Molecular Matched S%]j Protein Accession
number point weight (ku) peptides core name number
K E EH & Development
L I Ch S 5 ati tei
6702 7.27 96 715 10/17 go  REWIEEE Chromosome segregation protein «i 1118784105
SMC/[ Anopheles gambiae |
Ecdysteroid-phosphate phosphatase .
6407 6.10 37 593 5/13 60 . gil112982782
[ Bombyx mori ]
fig AU AR 5C 2 11 BT Metabolism
iy Cadherin-N, isofi H [ Drosophil
902 4.92 349 028 12/19 6o PIRIE A Cadherin-N, isoform H [ Drosophila 41124584867
melanogaster |
25 R/ R R R B B Receptor-
1008 8.38 54 601 7/30 78 interacting serine/threonine-protein kinase 4 [ Salmo gil213515524
salar ]
iR = W R Transitional loplasmic reticul
1901 5.18 89 467 19/51 jo7 RIS BRAREG Transitional endoplasmic reticulum 21166534286
ATPase [ Apis mellifera ]
B2 5 Stretchin-Mlck, isofa C
3604 5.88 501 664 18/39 go LR P12 BE RN Sweichin-Mick, isoform 21124653968
([ Drosophila melanogaster]
5806 5.82 66 814 8/21 81 4 N 1 CTP synthase 1 CTP[ Salmo salar] 211223647756
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&R3
HHA A FE BICEARE PN AW 75 & bl
Spot Isoelectric Molecular Matched Sﬂ: Protein Accession
number point weight( ku) peptides core name number
Yr % 5 4 it Protein folding
%, N D ine N acetyltrans-
6505 5.19 31 355 6/29 ;5 ZH BN L A ¥ £ @& opamme ey s 145552817
ferase, isoform B[ Drosophila melanogaster ]
= B § P-loop containing nucleosid
7101 6.21 81 618 7/11 82 *?H W K e 0P COmAIRE O 1189534908
triphosphate hydrolases[ Danio rerio |
W MR & & TR M B R WL BE Dual adaptor of
7403 8.15 30 328 7/34 80  phosphotyrosine and 3-phosphoinositides [ Hydra gil221118556
magnipapillata ] .
e Calponin h I d in| D hil
7901 5.58 994 114 29/41 g6 7o &1 Calponin homology domain [ Drosophila «i 198458189
pseudoobscura ]
1601 5.64 60 546 16/35 169  #iFE H 60 ku heat shock protein[ Apis mellifera]  gil 66547450
3 1 3 Heat shock tein cognate 3 [ Api
1801 5.29 72 878 24/46 2gp TR 3 Heat shock protein cognate 3 [ Apis ¢i1229892214
mellifera |
4 Heat shock tein ¢ te 4 | Apis
2801 5.43 71 383 9/23 5p RUEE 4 Heat shock protein cognate 4 [ Apis 411229892210
mellifera |
Wi AL 15T Antioxidant system
2 - o6 R R R E R 2 - oy
9001 6.90 21918 12/33 151 ML R R Y 401227976948
peroxiredoxin [ Bombus ignitus |
H 4 (1 i Protein folding
e Simils — Tubulin at 56
505 4.75 50 599 33/96 jog  PUE R E Similar o = Tubulin at 36w L c0ss0s
CG9277 - PB, isoform B[ Apis mellifera]
3 - b 9 Similar to Actin — 5C
1302 5.57 42 121 29/94 2q9 B E A MLEE Similar to Actin #i 148137684
isoform 1 Apis mellifera ]
DR e Similar to Tubulin alpha =1 chai
1501 5.30 50 619 17/36 156 MPBURERE Similar to Tubulin alpha =1 chain 21166535209
[ Apis mellifera ] .
¥ 32 7K 1 Transporter
] NF-kappa-B essential dulator
6102 5.33 44 365 8/31 8 AET appash esseitial  MoCUIOT 148428492
[ Drosophila melanogaster ]
% 5 Bl PF A 56 2 1 i Transcription/ translation
GE13099 - RA #; 3 GE13099 ge
4001 9.48 98 332 8/15 79 R 8N 411195472050
product from transcript[ Drosophila yakuba ]
CG5721 - RA H;3% 7 CG5721 gene duct
4702 5.37 51 745 8/31 77 A g7 Bene Prociel 11119922518
from transcript[ Drosophila melanogaster |
KA EE 1 Unknown function
ST ¢ Hypothetical tein  IscW
2304 5.43 20 582 5/38 76 & A& P Hypothetical protein IseW _ L 5009
ISCW008560 [ Ixodes scapularis ]
3 it ST AL HEAT TR R RIS, K LA [ Fh R e 1Y
JTE

AT, AR 3 75 15 51 © 22 B ab Ak, IF 2547 R
T AR BER, 3 FE 2h ) AR O il e R SR
Bky RS TR E A, ERR R B W R E

JCAE R ] | T 36 5 A A8 T R DA e 1 U
TS BE R A B0 R A B 22 5, H AU
F A BE AT AR AR H AR (Li e al. ,2008b) ,iX W
W29 TR AL BRI B BE o e, AR SR XL
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M7k (2 - DE) J5 ¥ RE 6 15 B 4547 19 2 - DE [, Jf:
I3 M B AR B e M BT [ R i B B A A A
ARHE , B FRAT 7 em B8 5%, B LLAS D 5]
4 1 SR R AT 80 AN Ze A, T — i R e i S 4G
B E A BECA 100 ~200 247, H E B HE 7 8L n
H DK Rk ] T AR e 2 1 B 2H 1 IO O ) e e
th22 AMEAR EEE N 22 MEART,8 A
TEWI 3 MRAEMBENRIAEZFRE(FKR2),
Horb A 595 Ak AR OCHY & A B, POl B
% Ji% (heat shock protein family) , 400 & 28 E H, 5
U R P AL BEAH DG 3 1 Fe ds d 1 e o
PEAH G B B R R RE 2R 1 o

TEIE EUIN R F W 3 DBt A & F Bl 61
AN (B 2) , 3x 26 25 11 AT BE 2 0 0 2 & A0 W
FEHF, HhRAEAEZRWEATE N 19
(#2),RU xS & (1 o o 3208 i 22 4k
ok 03 [ V819 0 00 1) T, BRI =2 A0, 3 A I R A
FEEE B 8.7 M2 A HA 3 AR AR
TE A A B WSRIKTAE C WISCH] A 6 N
FoRAE A B30k, B WM, fE C I XKk, A5
MNEE A A BOCH, A B A C XX
(3R 2) X SEke S 45 1 50 76 A [ i 30 A 3R 8 5 5¢
PRI RE 5 0 300 B R R A G, B O A 2
I AR A B LA A A, 8 S B A 1Y
FEAE K , 3 W DA 201 1oy g e 3803 5 70 ik R oy, 5 L —
SO S 2 OR R A IR 43X S8 3R BT 9E 3 5 MR 4k
VPR AEA O A TR E— B WE 5T

FLAT [ P9 205G T A8 6 3 1 5T 41 09 A DG BF 52 4l
TR Z A SCAT S X /)N U 8 i i T i ) O B RN R
AT TR . A5 4 ] Bk B R Fn
AT 2 A5 0 T AR W o T B /)N I R I I
018 BT ALK AT SR AR SR W] AR AR 1 T
BRCAK RE AT R BT YE M TR e A
BEYIMEAR B 4> T HLIE M Rk R B F 1
J - BORH 56 56 R 7 [ R AT 9 10 85, A R T R
(B BE A5 R AL B M BOR B e B e
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