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Analysis of Protein Expression Patterns of Silkworm Jingiu
and Its Cross Parents

YU Fang™®, YANG Hui-juan®, LI Jian-ying®, DING Nong? ZHOU Zhong-hua®, YE Jian*, ZHANG Jin-wei?,
DUAN Jia-long®, ZHONG Bo-xiong*

(*College of Animal Science, Zhejiang University, Hangzhou 310029; 2 Huzhou Academy of Agriculture Sciences, Huzhou 313000,
Zhejiang; College of Life Science, Anhui University, Hefei 230036)

Abstract: [Objective] To explore the protein expression differences between the improved cross breeding race Jingiu and its
parents, the protein expression patterns were analyzed among them to discuss the gene construction and make a base for illuminating
the mechanisms of successful cross breeding in silkworms. [Method] Protein samples from hemolymph, silk gland and midgut
were isolated by technology of proteome research. [Result] The matched proteins between Jingiu and its cross parents were both
about 70% in the three kinds of tissue. The remaining 30% proteins were special to them, respectively. In the matched proteins there
were also 9%-24% proteins were up-regulated or down-regulated expression. These special proteins may be the new proteins which
come from the genic interaction of cross parents’ genes in cross breeding or modifying proteins which produced from the different
modifications of the same original proteins. [Conclusion] The results indicate that it is important for a successful of cross breeding
a new breed relying on the actions of some new produced functional proteins from genic interaction in addition to marshaling
excellent genes of cross parents.

Key words: Silkworm; Proteome; Cross breeding; Silk gland; Hemolymph; Midgut
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Fig. 1 Protein two-dimensional electrophoresis patterns of posterior silk gland in 3th day of fifth instar larvae of silkworm
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Fig. 2 Protein two-dimensional electrophoresis patterns of hemolymph in 3th day of fifth instar larvae of silkworm
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Fig. 3 Protein two-dimensional electrophoresis patterns of midgut in 3th day of fifth instar larvae of silkworm
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A: The analysis of matched protein spots and particular protein spots, the
crossing areas represent matched protein spot numbers and non-crossing
areas represent particular protein spot numbers; B: the number of diversity
protein spots having more than two times in the content of matched protein
spots from A picture. The same as below

B4 REGRIBLIRMAERRTESH
Fig. 4 The matching analysis of protein spots in the posterior

silk gland cell of silkworm
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Fig. 5  The matching analysis of protein spots in hemolymph

of silkworm

6 RETHAMEEARTERSH
Fig. 6 The matching analysis of protein spots in midgut cell

of silkworm

Table 1  Analysis of ratio to matched protein spots of silkworm breeds

Je 22 it Posterior silk gland (%)

ik Hemolymph (%) T Midgut (%)

4 K- 1 Jingiu -Fengl 67.2029
4 FK-FK 3 Jingiu-Qiufeng 68.0071
4 1-% = Fengl-Qiufeng 66.3063
G- 1-8F Jingiu- Fengl-Qiufeng 50.6290

72.9917 73.8147
71.3296 71.4440
72.1268 69.8758
55.0667 54.7305
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Table 2 Analysis of particular protein spot numbers and their pl, MW of silkworm breeds

i OB AEL pI3~6 X Bt AR5y pl6~8 [X Bt MRSy pl8~10 KEBAE  HINA
Breed Total no. of R TR ARERAKNEK T FIBE RS T
protein spots No. of protein Relevant  No. of protein spots  Relevant ~ No. of protein spots  Relevant
Spotsinpl 3-6 (%)  MW(kD) inpl 6-8 (%) MW(kD) in pl 8-10 (%) MW (kD)
JE L i 4= 1 Fengl 172 91(52.91) 17~92 57(33.14) 21~84 24(13.95) 16~88
S:I)lit;;:d #-F Qiufeng 83 41(49.40) 13~96 21(25.30) 14~72 21(25.30) 12~61
4K Jingiu 156 94(60.26) 13~78 45(28.84) 30~75 17(10.90) 12~51
Ik e = 1 Fengl 111 69(62.16) 30~118 25(22.52) 18~96 17(15.32) 18~95
Hemolymph 4+ Qiufeng 100 76(69.73) 25~102 27(24.77) 20~96 6(5.50) 3594
4 FK Jingiu 93 50(53.76) 13~125 15(16.13) 13~118 28(30.11) 17~100
L7 7 1 Fengl 117 42(35.90) 16~117 33(28.20) 23~80 42(35.90) 15~90
Midgut = Qiufeng 80 30(37.50) 20~85 36(45.00) 42~107 14(17.50) 26~92
4K Jingiu 91 51(56.04) 15~106 35(38.46) 12~84 5(5.50) 31~69
5 A I T4t The data shown in the parenthesis represent percentage
#3 EMNEMELAZSAMASH
Table 3  Analysis of expressing- up protein spots of silkworm breeds
fn Al FURBERREL pI3~6 BN AN pl6~8 XEXA ARGy pl8~10 KBk ANy
Breed Total no. of H BT R T PR B A B T PR E I B s B T
expressing-up  No. of protein spots Relevant No. of protein Relevant No. of protein  Relevant
protein spots (%) in pl 3-6 (%) MW(kD) spots in pl 6-8 (%) MW (kD) spots in pl 8-10 (%) MW(kD)
JaiBe R & HK-F 1 Jingiu-Fengl 144(19.15) 64(44.44) 13~79 56(38.89) 13~86 24(16.67) 15~61
P_‘I)Ete:iord & HK-Fk 3 Jingiu-Qiufeng 71(9.33) 24(33.80) 17~79 35(49.30) 14~78 12(16.90) 18~84
silk glan
3K B 4:#K- 1 Jingiu-Fengl 61(11.57) 34(55.74) 27~120 20(32.79) 15~96 7(11.47) 17~99
Hemolymph 4 &k = Jinqiu-Qiufeng 54(10.49) 24(44.44) 14~112 26(48.15) 15~96 4(7.41) 15~99
a7 4k~ 1 Jingiu-Fengl 149(21.75) 65(43.62) 14~84 58(38.93) 13~79 26(17.45) 12~96
Midgut S FK-AKF Jingiu-Qiufeng 71(10.71) 41(57.75) 14~109 24(33.80) 13~111 6(8.45) 13~40

LB RURE (%) 2R BIRE AR AEE SRS F 1 B FEILACE AR BB, R XBIA RS AR (%) R B L AR

i B RS 2 b

The expression-up protein spots number (%) represents the percent of the expression-up protein spots to the matched proteins between Jingiu and Fengl or
between Jingiu and Qiufeng. The proteins number (%) in one certain pl span represents the percentage of the expression-up proteins in this pl span to the whole

expression-up proteins
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Table 4  Analysis of expressing-down protein spots of silkworm breeds

A T URBE AL
Breed Total no. of
expressing- down

pI3~6 X B
TR 1 B0 A B
No. of protein

ARGy pl6~8 KBy AHN Sy
T S P T
Relevant No. of protein

pI8~10 X Bty AHR Sy
TR 1 B0 A B T
No. of protein

Relevant Relevant

protein spots (%) spots in pl 3-6 (%) MW (kD) spots in pl 6-8 (%) MW (kD) spots in pl 8-10 (%) MW (kD)

Jaihee it K- 1Jingiu-Fengl 155(20.61) 72(46.45)
POSIENior 4 ik +: Jingiu-Qiufeng  104(13.67) 55(52.88)
silk gland

iR ik 4 k-7 1 Jingiu-Fengl 113(21.44) 78(69.03)
Hemolymph . et +: Jingiu-Qiufeng  121(23.50) 90(74.38)
A7 4 #k-7F 1 Jingiu-Fengl 73(10.66) 30(41.09)
Midgut 4 FK-Fk 32 Jingiu-Qiufeng 89(13.42) 20(22.47)

17~79 66(42.58) 27~77 17(10.97) 28~73
17~82 23(22.12) 19~72 26(25.00) 24~64
14~118 32(28.32) 13~95 3(2.65) 17~71
14~112 20(16.53) 18~92 11(9.09) 13~99
14~111 27(36.99) 28~80 16(21.92) 16~62
17~91 43(48.32) 17~86 26(29.21) 13~62

TRYHBE AR (%) 2R N IRE AR GRS 1 B ILACE AR R B, X BN RE AR (%) R BN R R A RS

R BE RSB 2 B

The expression-down protein spots number (%) represents the percent of the expression-down protein spots to the matched proteins between Jingiu and Fengl
or between Jingiu and Qiufeng. The proteins number (%) in one pl span represents the percentage of the expression-down proteins in this pl span to the whole

expression-down proteins
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