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Proteome Analysis of the Development of Hypopharyngeal Gland of
High Royal Jelly Producing Bees and Native Italian Bees

FENG Mao, LI Jian-ke
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Abstract: [Objective] The study is to investigate the proteome profile of the hypopharyngeal gland (HG) of high royal jelly
producing bees (A. m. ligustica) and native Italian bees (A. m. ligustica) on day 1, day 3 and day 6. [Method] Two-dimensional gel
electrophoresis was used in this experiment and parts of proteins were identified by comparison of those proteins already identified in
the proteome complement of the HG and royal jelly. [Result] The results showed that 210, 192 and 230 proteins were detected in
the proteome profile of high royal jelly producing bees on day 1, day 3 and day 6, respectively, which is significantly higher than
those detected in native Italian bees, 169, 188 and 212, correspondingly. While 6-day-old HG expressed the significant highest
number of proteins in two strains (P<<0.05). This indicates the HG of high royal jelly producing bees express more active than that of
native Italian bees and day 6 is the most active expressional stage. For high royal jelly producing bees, 119 proteins presented on all

images of days 1, 3, and 6, among which 21 proteins were remarkably up-expressed and 14 were significantly down-expressed along
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with the development of the HG. For the native Italian bees, 107 proteins were consistently resolved to the 3 images, 15 proteins
showed significant up-expression and 19 down-expressed significantly (P<<0.05). Proteins well resolved to the images on day 1, day
3 and day 6 of high royal jelly producing bees and native Italian bees were 145, 138 and 175, respectively. Among them, 28, 31, 44
proteins showed a significant higher expression in high royal jelly producing bees than those of native Italian bees, while 14, 19, 25
proteins expressed significant higher in native Italian bees than those of high royal jelly producing bee (P<<0.05). Proteins specific
expressed in the HG of high royal jelly producing bees and native Italian bees were 65, 54, 55 and 24, 50, 37 on day 1, day 3 and day
6, respectively. By comparison of already identified proteins from HG and royal jelly, major royal jelly proteins could be detected in
the protein profile of the two honey bee strains starting from day 3. [Conclusion] The HG of high royal jelly producing bees
express more active than that of Italian bees during 6 days development after eclosion and it has the most expressional activity on day
6. The proteins well resolved to all images are the housekeeping proteins which are indispensable for the development of the HG, but
marked difference exists in their expression pattern. The proteins specific expressed on different days indicate that different
developing stage of HG need specific proteins to regulate its growth. The 3-day-old HG begins to secret royal jelly.
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A-F are protein profiles corresponding to day 1, day 3 and day 6 of two
honeybee strains, respectively. The numbers labeled represent major royal
jelly proteins 1 to 5, respectively. A 220 pg of each sample was subjected to
2-DE and stained by CBB G-250
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Fig. 1 2-DE profile of worker bees hypopharyngeal gland of

high royal jelly producing honeybees (A. m. ligustica)

and native Italian honeybees (A. m. ligustica) on the

different development days
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Fz1 ERESFEEEA m ligustica) B T4 S

BERERRE

ERZEHRABEMNEANRIZE. P TFEREHE A (P<0.05)

Table 1 Mr, pl and the protein abundance of the s1gn1ﬁcantly up-regulated expressed proteins in the development of the
hypopharyngeal gland of high royal jelly producing bees (A. m. ligustica) on day 1, day 3 and day 6 (P<<0.05)

=t s o s SFHLA ik H Protein abundance (mg-L™)

Spot No. (SSP) Mr (kD) pl 1 Hi# Day 1 3 Hi#¢ Day3 6 H#% Day 6
0002 20.58 443 1119+120 ¢ 1300+89b 2120+159a
1903 101.99 5.42 365+73¢ 447+48b 626+70a
3211 44.87 6.56 749+53¢ 800+56b 957+98a
3903 107.31 6.37 197+41¢ 245+43b 536+77a
4620 71.48 6.87 501+73¢ 934+87b 1226+114a
4708 81.12 6.64 1014£100c 2926+125b 4420+236a
4712 78.10 6.88 280+55¢ 763+88b 1517+105a
4908 94.86 6.95 656+79¢ 857+81b 2840+142a
5306 57.61 7.17 299+64¢ 2071+117b 4950+141b
5401 59.83 7.05 2459+116¢ 2735+102b 3701+115a
5402 60.33 7.16 405+58¢ 4779+161b 8873+1206a
5404 57.77 7.05 919+102¢ 1761+109b 5700+367a
5902 94.81 7.06 399+61c¢ 1645+101b 2116+117a
6301 58.25 7.40 553+87¢ 2466+112b 52344247a
6305 57.23 7.61 1550+100¢ 4759+183b 10993+1647a
6602 70.69 7.46 617+79¢ 52914+283b 6263+278a
6603 70.25 7.64 1084+£106¢ 4227+184b 6394+290a
6604 76.85 7.64 741+£94¢ 1593+112b 2534+119a
7207 41.92 8.19 2520+113¢ 3159+153b 3427+133a
7402 59.72 7.86 859¢c+101 5237+185b 9438+1178a
7407 59.52 8.12 519494¢ 5495+192b 6462+235a

ARFRFRIRZ R BE (P<0.05) , BEEXEKEEAKTH 95%. T
Numbers with different superscript means difference significantly (P<<0.05), the confidence interval was calculated with a confidence level of 95%. The same
as below

R2 IRSTEEA mligustica) A TIRABIETEAREIEEEE T REENEANTKIEE. 2 TEREHE S (P<0.05)

Table 2 Mr, pl and the protein abundance of the significantly down-regulated expressed proteins in the development of the
hypopharyngeal gland of high royal jelly producing bees (A. m. ligustica) on day 1, day 3 and day 6 (P<<0.05)

s Panm i ¥ SEHLT ik 4 Protein abundance (mg-L™)

Spot No. (SSP) Mr (kD) pl 1 H# Day 1 3 Hi% Day3 6 Hilt Day 6
0104 33.39 4.54 886+36a 837+59b 526+78c¢
0202 441 4.62 1112+143a 764£151b 347+91¢
1101 33.51 5.62 797+84a 612+72b 315+99b
1606 69.03 5.73 1033+133a 287+63b 204+49¢
2102 34.37 5.82 1201+£75a 395+56b 297+49¢
2704 80.69 5.98 2631+177a 1193+154b 1088+147¢
3403 60.43 6.57 1554+139a 757+106b 619+68¢
3610 66.81 6.28 875+108a 306+80b 188+59¢
4103 35.92 6.98 1037+125a 405+82b 275+63¢
4201 4221 6.79 464+97a 296+65b 192+54¢
4506 65.19 6.91 887+105a 390+72b 350+53¢
5206 45.02 7.12 781495a 455+77b 395+105¢
8106 38.08 9.21 2865+177a 1736+136b 850+99¢
8208 46.87 8.71 1705+124a 1416+130b 870+£100c
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&3 FEMEXFIEE (A m ligustica) B TIRABEIRTERREZEEEZE NAEENEAMNTIAE. #TFERFRA (P<0.05)
Table 3 Mr, pl and the protein abundance of the significantly up-regulated expressed proteins in the development of the
hypopharyngeal gland of native Italian bees (A. m. ligustica) on day 1, day 3 and day 6 (P<<0.05)

=t s Panm ¥ SEHLT ik Protein abundance (mg-L™)

Spot No. (SSP) Mr (kD) pl 1 Hi¢ Day 1 3 Hi# Day3 6 H# Day6
0004 28.5 4.76 1521+116¢ 2432+129b 3058+147a
1903 101.99 5.42 327+72¢ 584+77b 683+81a
4404 60.19 6.84 729+97¢c 1174£112b 2077+122a
4708 81.12 6.64 816+100c 2650+134b 4201£147a
4709 81.72 6.88 428+88¢ 911+111b 1577+119a
5206 45.02 7.12 1163+112¢ 1302+116b 2043+121a
5401 59.83 7.05 2006¢c£123 2416+135b 3451+151a
5402 60.33 7.16 598+72¢ 2867+137b 5621+292a
5503 65.39 7.21 913+98¢ 1099+108b 3679+145a
6305 57.23 7.61 1102+113¢ 3571£156b 8537+1124a
6603 70.25 7.64 676+79¢ 2595+139b 5632+382a
7402 59.72 7.86 1306+109¢ 4639+227b 7287+1057a
7606 71.55 8.28 468+90c 797+102b 842+106a
7703 79.98 7.88 724+100c 3707+£162b 8639+1133a

Fz 4 FEFHERFIZEE A mligustica) W TRABEEREPFERREZEEEE T EEENEANRKIERE. H FERSEHS (P<0.05)
Table 4 Mr, pl and the protein abundance of the significantly down-regulated expressed proteins in the development of
hypopharyngeal gland of native Italian bees (A. m. ligustica) on day 1, day 3 and day 6 (P<<0.05)

=t s Fanie s HLRT ik 4 Protein abundance (mg-L™)

Spot No. (SSP) Mr (kD) pl 1 Hi# Day 1 3 H# Day3 6 H# Day 6
0006 20.00 4.44 1348+110a 920:104b 611+73¢
0101 37.75 5.00 1176£105a 894+89b 528+77¢
0102 40.82 5.01 2436+142a 1689+115b 1579+116¢
0103 36.21 4.96 810+90a 533+77b 247+57¢
0104 33.39 4.54 1431+112a 1113£101b 306+73¢
0202 44.10 4.62 3109+146a 915+104b 197+63¢
0305 57.63 4.66 780+93a 658+76b 525+74c¢
2102 34.37 5.82 1573+108a 582+75b 466+63c¢
2202 52.82 5.86 1019+£99a 568+77b 412459c¢
2603 67.20 5.82 3329+144a 1457£111b 1335+102¢
2901 99.56 5.75 919+97a 525b+70 439+61c¢
3001 29.09 6.39 3825+163a 1756+128b 1304+106¢
3305 57.05 6.56 2568+149a 2335+138b 1418+112¢
3704 81.48 6.37 2352+131a 2003+123b 1702+107¢
4101 35.34 6.63 1729+112a 1610+114b 920+95¢
4308 56.72 6.98 784+91a 548+73b 257+66¢
4506 65.19 691 1325+100a 556+78b 466+59c¢
7001 25.45 8.51 4181+£252a 2778+147b 1717+105¢

7105 35.74 8.05 2036+133a 1149+112b 329+76¢
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A and B, C and D, E and F represent the proteins both in the high royal jelly producing bees and native Italian bees on day 1, day 3 and day 6, respectively
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Fig. 2 Three dimensional views of protein expression both in the hypopharyngeal gland of high royal jelly producing honey bees (A.

m. ligustica) and native Italian honey bees (A. m. ligustica)
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Fig. 3 Three dimensional views of protein specially expression in the hypopharyngeal gland of high royal jelly producing honey

bees (A. m. ligustica) and native Italian honey bees (A. m. ligustica), respectively
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