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Comparison of proteins from the pupal gonads of silkworms Bombyx mori

of both sexes by two dimensional electrophoresis
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Abstract The comparison of protein patterns between male and female gonads will not only contribute to the
finding of functional proteins related to sexual traits but also help exploring the regulating mechanism of
related genes during the development of gonad. In this study using two dimensional electrophoresis 2-DE
and gel image analysis system we compared the proteins in the male and female gonads of silkworm at the 2nd
day of the pupal stage. A total of 435 protein spots were detected in the 2-DE pattern of male gonad of which
73 were the specific protein spots occupying 16.8% of the total. There were 417 protein spots in the 2-DE
pattern of female gonad of which 55 were specific ones occupying 13.2% of the total. Comparison showed
that 362 pairs were matched in the 2-DE patterns of both male and female with the match percentage as high
as 85.0% .
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Fig. 1 2DE-PAGE pattern of proteins extracted from the male (A) and female

(B) gonads of silkworm Bombyx mori at the 2nd day of the pupal stage
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Fig. 2 Comparison of 2DE-PAGE patterns from the male A and female B

gonads of silkworm Bombyx mori at the 2nd day of the pupal stage

1

The specific protein spots in male and female were marked in the figure.

Table 1 Characteristics of molecular weight and isoelectric point of the specific protein spots
from male gonad of silkworm Bombyx mori at the 2nd day of the pupal stage

Spot no. pl Molecular weight kD Spot no. pl Molecular weight kD Spot no. pl Molecular weight kD
71 7.73 73.9 291 8.28 32.4 396 5.67 21.2
72 9.36 74.3 292 6.00 32.4 408 8.90 20.0
126 8.40 59.4 293 9.71 32.4 416 7.64 19.0
127 6.59 59.4 304 6.88 30.9 418 5.98 19.0
137 6.89 57.4 307 8.28 30.4 429 5.85 18.8
150 8.39 54.9 313 4.61 29.7 433 5.52 18.8
162 6.87 52.5 315 7.66 30.0 437 4.47 18.7
173 8.81 50.7 318 5.75 29.6 448 6.20 18.5
181 8.61 49.2 319 6.59 29.4 454 9.33 18.4
212 5.12 43.4 324 8.19 29.1 455 5.10 18.4
213 7.27 43.2 328 8.55 28.8 462 8.35 18.3
216 4.83 42.6 329 9.18 28.9 471 4.75 18.1
217 6.17 42.7 339 5.35 27.8 478 9.33 17.9
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1 Table 1 continued

Spot no. pl Molecular weight kD Spot no. pl Molecular weight kD Spot no. pl Molecular weight kD
218 4.70 42.6 343 7.00 27.6 483 5.35 17.8
229 8.21 40.2 345 6.44 26.7 486 4.96 17.8
233 7.73 39.7 353 9.58 26.1 493 8.30 17.7
240 8.37 39.3 354 8.80 26.1 502 7.18 17.6
242 8.06 39.1 358 6.56 25.7 513 8.70 17.3
255 8.55 37.3 359 4.97 25.7 515 9.34 17.3
260 6.72 36.8 361 5.04 25.5 521 4.76 17.2
270 7.71 35.1 363 7.02 24.8 531 5.71 16.9
273 7.78 34.3 374 6.76 23.7 562 4.95 16.0
274 4.76 33.7 379 7.39 23.2 565 6.80 15.9
283 6.43 33.2 394 6.27 21.5 579 6.48 15.2
289 6.06 32.9

2

Table 2 Characteristics of molecular weight and isoelectric point of the specific protein spots
from female gonad of silkworm Bombyx mori at the 2nd day of pupal stage

Spot no. pl Molecular weight kD Spot no. pl Molecular weight kD Spot no. pl Molecular weight kD
84 5.57 65.2 240 4.67 34.7 385 8.78 18.8
91 7.95 62.8 241 4.89 34.4 411 7.30 18.1
96 5.46 61.2 262 8.78 31.1 415 6.98 18.1
111 10.1 58.4 268 5.05 30.5 416 5.26 18.1
122 5.7 54.9 272 4.47 29.8 437 9.40 17.6
128 5.94 54.1 274 5.38 30.1 41 4.85 17.5
146 5.46 51.6 279 7.39 29.8 457 6.80 17.2
148 5.64 51.4 286 7.12 28.5 466 7.43 17.1
149 5.55 51.5 295 5.88 27.8 486 8.10 16.8
153 5.10 50.5 308 5.38 26.7 490 4.56 16.5
156 7.09 49.8 309 4.96 26.2 496 5.28 16.3
169 6.43 47.7 315 6.48 25.2 506 4.81 16.2
176 5.60 46.2 317 5.23 24.8 507 5.05 16.2
222 5.07 37.0 323 4.48 24.2 514 6.97 16.0
227 5.57 36.2 344 6.33 21.9 519 6.57 15.9
229 5.36 35.9 348 6.56 21.6 524 6.97 15.6
231 7.82 36.2 364 6.42 20.3 529 6.53 15.4
233 5.25 35.5 371 6.73 19.2 531 6.53 15.2
237 4.72 34.9
3
Table 3 Distribution of special spots from male and female gonads of silkworm Bombyx mori at the 2nd day of pupal stage
Molecular weight kD Male Female pl Male Female
10-19.9 23 19 4.0-4.9 10 9
20-29.9 20 12 5.0-5.9 11 21
30-39.9 15 11 6.0-6.9 17 13
40-49.9 7 3 7.0-7.9 11
50-59.9 6 7 8.0-8.9 17
60 - 69.9 0 3 =9.0 7
70 - 80 2 0
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4 2DE 3
Table 4 The spots whose abundance in female is over 3-fold to that in male

Matched Abundance  Abundance Matched Abundance  Abundance Matched ~ Abundance Abundance

group 1D in male in female Fold group 1D in male in female Fold group ID in male in female Fold
350 46.00 140.2 3.05 523 53.26 229.1 4.30 284 104.9 662.8 6.32
446 112.7 345.2 3.06 535 128.4 560.7 4.37 571 11.10 74.16 6.68
496 95.30 295.9 3.10 469 76.78 335.2 4.37 480 55.17 382.3 6.93
468 71.19 227.9 3.20 371 56.06 251.3 4.48 406 18.92 135.1 7.14
369 52.48 176.6 3.36 546 83.61 379.4 4.54 336 20.43 146.0 7.15
568 253.2 875.9 3.46 62 54.22 257.3 4.75 10 125.2 901.4 7.20
141 117.7 410.8 3.49 172 100.5 483.0 4.81 184 15.92 114.9 7.22
204 78.52 276.3 3.52 325 249.3 1319 5.29 e 34.12 299.7 8.78
21 59.53 212.8 3.57 367 91.47 499.4 5.46 46 33.16 324.6 9.79
100 151.2 566.9 3.75 466 54.05 299.7 5.55 254 29.53 291.6 9.87
578 531.8 2 006 3.77 570 51.09 288.8 5.65 494 67.31 685.1 10.2
198 192.2 726.6 3.78 111 148.5 853.9 5.75 561 101.3 1333 13.2
481 77.46 310.3 4.01 537 65.94 382.6 5.80 571 62.20 886.9 14.3
29 79.24 326.0 4.11 505 204.3 1251 6.12 541 25.93 383.1 14.8

Notes 5 The spots were arranged by their relative fold. The same for Table 5.

5 2DE 3
Table 5 The spots whose abundance in male is over 3-fold to that in female

Matched Abundance  Abundance Matched Abundance  Abundance Matched ~ Abundance Abundance

group 1D in female in male Fold group 1D in female in male Fold group ID in female in male Fold
458 98.64 303.3 3.07 90 75.17 275.8 3.67 452 104.3 543.3 5.21
98 500.3 1549 3.10 422 227.8 851.4 3.74 392 99.60 539.9 5.42
132 152.4 485.8 3.19 287 147.5 566.7 3.84 136 168.9 921.7 5.46
210 117.6 382.5 3.25 341 32.72 126.5 3.86 311 804.3 4490 5.58
402 39.94 131.6 3.30 428 68.47 265.9 3.88 82 88.69 496.0 5.59
113 197.6 655.5 3.32 412 169.2 705.2 4.17 346 99.93 563.3 5.64
76 141.2 475.1 3.36 399 60.62 252.6 4.17 426 33.30 211.8 6.36
438 480.0 1623 3.38 170 78.66 331.0 4.21 342 119.7 982.1 8.20
457 126.9 431.6 3.40 550 89.66 394.3 4.4 69 534.0 4750 8.89
301 135.2 474.2 3.51 266 99.42 461.7 4.64 92 461.1 4 584 9.94
142 640.4 2 266 3.54 133 77.00 360.8 4.69 323 133.0 1 498 11.3
152 90.28 321.5 3.56 497 60.93 288.2 4.73 50 99.91 1363 13.6
121 87.71 319.5 3.64 443 197.4 956.8 4.85
149 48.93 178.6 3.65 453 41.13 204.0 4.96

55
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