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Abstract [Objectives] To establish and optimize 2-DE profiles of crude proteins from the 3th instar larvae of Bactrocera
dorsalis (Hendel). [Methods] The effectiveness of the BPP protocol and three TCA/acetone precipitation procedures
(TCA/acetone A: ground sample with lysis buffer directly, TCA/acetone B: extraction buffer of 10% TCA in acetone
containing 40 mmol/LDTT, TCA/acetone C; extraction buffer of 10% TCA in acetone containing 0.07% [B-mercaptoethanol),
were assessed with respect to crude protein extraction from 3th instar larvae of Bactrocera dorsalis (Hendel). Linear gradient
13 and 24 cm IPG strips with pH 4-7 were used to separate the crude protein. The separation gels were visualized by
coomassie brilliant blue and silver staining, respectively. Mass spectra of the specific proteins obtained by the BPP method
were read on a 5800 MALDI-TOF-TOF MS/MS mass spectrometer and the database of Metazoa (Animals) and Drosophila

(Fruit flies) was indexed for matches. [Results] The TCA/acetone C precipitation procedure produced the best resolved
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protein spots among the three TCA/acetone methods, but the BPP method gave the best distinction of proteins on 2-DE gels.

Coomassie brilliant blue staining and silver staining showed similar resolutions. The average protein yield of 24 cm strips was

higher than that of 13 cm strips, lots of small proteins were enriched in 24 cm strips. The Metazoa database provided more

comprehensive information than that of Drosophila (Fruit flies). [Conclusion] The BPP protocol revealed the most protein

spots with linear gradient 24 cm IPG strips, pH 4-7. Coomassie brilliant blue was both sensitive and compatible with MS.

Database retrieval should give priority to the Metazoa.
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Fig.1 Comparison of 2-DE results of proteins extracted by three TCA/acetone methods
A. TCA- -A B. TCA- -B C. TCA- -C D3 2-DE E.3
1 F.3 2 0.05

A. TCA/acetone A; B. TCA/acetone B; C. TCA/acetone C; D. Numbers of protein spots among the three extraction methods;
E. Numbers of protein spots among the three extraction methods in region 1; F. Numbers of protein spots among the three
extraction methods in region 2. Histograms with different small letters indicate significant difference at 0.05 level, the same
letters indicate no significant difference. The same below.



2 - 523 -
A TCA- -B 1 B - N P
22 AR IPG RFKE R TCA-HER-C 53R
HMEBMSBYRR
409423 420+20 1
24 cm 1 129+46
TCA- -C 1 C
13 cm 483
2
646+18 5
D 3 1
24 cm
8248  69+12 115+8 1 E 2
24 cm
13515 155+13 236+13
1 F TCA- -C
24 cm
DTT
2.3 TCA-WEH-C %25 BPP jEZREVG/NLUR L)
pH5 B_ EE:E'\EEIXQFEJ EE.bj(gél:%ttﬁ%
3 BPP
1187442
pH4 IEF 7 pH4 IEF 7
2
a 14007 g
2
2 12001 b
g
<: E 1000 1
£ 8001
25|
{ & .
e 2 600
E 400 1
200 T
0% A B
B2 TCA-WEI-C AERE IPG &K KET 2-DE Bl tbE
Fig. 2 Comparison of 2-DE results of proteins extracted by TCA/ acetone C in different IPG strip lengths
A.TPG 13em B.IPG 24em C.A 1~55 D.B 1~55
E. 13 cm 24 cm 24 cm

A. 13 cm IPG strip, pH 4-7; B. 24 cm IPG strip, pH 4-7; C. Magnified of the 5 regions (number 1-5) in A; D. Magnified of
the 5 regions (number 1-5) in B; E. Numbers of protein spots between 13 cm and 24 cm strips. The specific protein spots on
the 24 cm gel were showed with the arrows.
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Fig.3 Comparison of 2-DE results of proteins extracted by TCA/acetone C and BPP
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A. TCA/acetone C; B. BPP; C. Magnified of the 6 regions (number 1-6)in A; D. Magnified of the 6 regions (number 1-6) in
B; E. Numbers of protein spots between the two extraction methods. The specific protein spots on the BPP gel were showed
with the arrows.
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Fig. 4 Comparison of 2-DE maps visualized by coomassie brilliant blue staining and silver staining
A. B. C.
A. Coomassie brilliant blue staining; B. Silver nitrate staining; C. Numbers of protein spots between the two staining
methods.
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Fig. 5 The 10 specific protein spots on BPP gels for mass spectrometry
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1-10: The 10 specific protein spots on BPP gels for mass spectrometry.
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Table 1 Identification of the protein spots on BPP gels by MALDI-TOF-TOF MS
! M t
K asco
/ NCBI
Spot Sequence Accessionno.in  Insect Protein name
ku  Theor pp,qqq Mathed coverage NCBI species
PI/Mr(ku) score  Peptide (%)
Exp.PI/Mr(ku)
1 6.12/63.892 242 4(3) 10 gi[498941004  Ceratitis ~ PREDICTED: filaggrin-2-like
6.7/99.56 capitata isoform X2
2 7.68/28.946 462 6(5) 30 gi|1945505 Ceratitis glycerol-3-phosphate
6.45/41.82 capitata dehydrogenase, partial
3 7.18/53.648 854 10(7) 23 £i]499007881 Ceratitis PREDICTED: enolase-like
6.79/62.67 capitata
4 7.18/53.648 1006 11(8) 23 £i]499007881 Ceratitis PREDICTED: enolase-like
6.79/58.25 capitata
5  8.84/31.902 294 5(3) 22 gi|499000459 Ceratitis PREDICTED: triosephosphate
6.6/35.0 capitata isomerase-like
6 6.08/26.498 210 4(1) 21 gi|499009502 Ceratitis PREDICTED: peroxiredoxin-2-like
5.29/24.2 capitata
7  6.82/17.551 428 7(4) 51 gi|195425594 Drosophila  GK10641 PREDICTED:
6.75/18.6 willistoni cofilin/actin-depolymerizing factor
homolog
8 5.99/78.512 53 2(0) 3 gi/400295074 Bactrocera prophenoloxidase 1
6.59/105.12 cucurbitae
9 6.73/0.868 27 1(0) 100 gi|1334055 Mus unnamed protein product
6.51/107.9 musculus
10 6.58/57.591 497 7(4) 15 21]498925946 Ceratitis PREDICTED: aldehyde
6.53/62.67 capitata dehydrogenase, mitochondrial-like
-20C
Candiano
et al. 2004 Wang
2012
22°C 2h
30 min
BPP
pH
24 cm
13 cm
24 cm pH
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Table 2 Identification of the specific protein spots on BPP gels analyzed by MALDI-TOF-TOF MS
/
ku Mascot
/ NCBI
; ; Protein name
Sp()t Sequence Accession no. in Insect species
ku Theor. Mascot Matl_l(eid coverage NCBI p
PI/Mr (ku) score peptide (%)
Exp.PI/Mr (ku)
1 4.88/84.208 35 12 1 gi|194864968  Drosophila GG14821
erecta
2 6.75/39.252 324 403) 13 2i|9176 Drosophila glycerol-3-phosphate
6.45/41.82 virilis dehydrogenase (NAD+)
3 6.25/157.221 338 4(3) 14 gi|7946 Drosophila unnamed protein product
6.79/62.67 melanogaster enolase, isoform B
4 6.25/157.221 324 12 14 £i|195494208  Drosophila Transitional endoplasmic
6.79/58.25 yakuba reticulum ATPase
5 8.05/33.951 113 1(1) 4 2i|195494208  Drosophila GJ10377
6.6/35.00 virilis short spindle 2, isoform A
6  8.98/79.092 31 1(0) 14 gi|195398941  Drosophila GJ15886
5.29/24.2 virilis
7  6.82/17.551 428 7(6) 51 gi|195425594  Drosophila GK10641(PREDICTED:
6.75/18.60 willistoni cofilin/actin-depolymerizing
factor homolog
8 5.63/112.909 23 1(0) 1 gi|194747316  Drosophila GF25036
6.59/105.12 ananassae
9 9.00/18.519 20 1(0) 5 gi|195494208  Drosophila GH21868
6.51/107.9 yakuba
10 6.37/57.325 110 2(2) 2 2120129399 Drosophila aldehyde dehydrogenase,
6.53/62.67 melanogaster  isoform A
Candiano G, Ruschi M, Musante L, Santucci L, Ghiggeri GM,
BPP Carnemolla B, Orecchia P, Zardi L, Righetti PG, 2004. Blue
10 silver: a very sensitive colloidal Coomassie G-250 staining for
proteome analysis. Electrophoresis, 25(9): 1327-1333.
BPP Cai LL, Li LS, Zou Q, Mao ZM, Wang SG, 2011. Establishment and
Metazoa Animals 9 optimization of two-dimensional electrophoresis system for
Ceratitis proteome analysis of haemolymph in Plutella xylostella. Chinese
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