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Comparative Analysis of the Proteome of the Egg of the Higher
Royal Jelly Producing Bees (Apis mellifera L.) and Italian Bees
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Abstract: [Objective] The purpose of the study was to investigate and compare the protein composition of the higher
producing royal jelly bees (Apis mellifera L.) and the native Italian bees (Apis mellifera L.) during three days egg development of the
worker bees. [Method] Two-dimensional gel electrophoresis (2-DE) employed to separate and quantify proteins of the worker bees’
egg development of the two bee species. [Result] The results showed that all the expressed protein spots on the six gels with the
same range of molecular weight (MW) and pl in terms of 11.00-94.00 kD and 3.40-8.60, respectively. The detected spot number on
day 1, day 2 and day 3 of the higher production royal jelly worker bees were 502, 523 and 516, respectively. Whereas, the detected
spot number on day 1, day 2 and day 3 of the unselected native Italian bees were 349, 361, 354, respectively. Meanwhile, there were
180, 151, 197 mutual-matched proteins between the two bee species corresponding to the eggs’ 3 days development. Furthermore,
322, 372, 319 specific proteins in the higher production royal jelly bees and 169, 210, 157 specific proteins in the unselected native
Italian bees, 90 percent of low abundance in both of them. [Conclusion] The results indicate that significantly higher numbers of
genes are expressed in the royal jelly producing bees than those of the Italian bee during their embrogenesis. And the specific
proteins are probably concern with royal jelly production.

Key words: Honeybees; Royal jelly; Worker bee’s egg; Two-dimensional gel electrophoresis; Proteome

0 3= HEWGIBR, AL ALUT L WAL L 2
= B ot LRz 0, e At St e e
[F7EE X &g (Apis mellifera) HAT™ %1 MEPEREAR T2 D0 b £ AN T e UM AR K0, iRt

Yk BEA: 2007-01-10; #3 HHEA: 2007-09-10

EL2WB: “+—h” EERESCEIRIE S H (2006BAD06B04. 2006BAD12B08-06) K Hh Ja 4k 43 25 P RHIF Bt B JE AR 45 3% LIl (JBKY
0032007016CAAS) FIA 35 AT EHIF £ 10 (nyhyzx07-041) % 1)

1EHEINY: R (1962-), U3, dbm N, #dR, WU MO EIRESR S T AEY)Y: . Tel: 010-62591449; E-mail: apislijk@126.com



11 40 PRI TR RIS ORI O ) 1 A 2633

(0 T R B G AR, AN L A HE R 7 (2 T e D) A
TGN WE Y. S S HURANE) & A
WS B, R I L MRS T, BT
HHMBIHTHLDII, She, i K g 4 AR E B,
[Ar NPTt Y ORI K 1.6~1.8 mm, J2HAY
0.35 mm MK FIAETEN. B9 & 7 ot RS i B N
B NI D BAX —B B, 21720, T4 10N KE
B BB R St B A 5 — B 300 bp /1) dsSRNA
VEN R 004 01, vl /5 ARSI S BRI H 3 R kT
¥ dsRNA 1 N FT I 51, w] BELIT T A7 & & W B ik
RIERIE . i, ¥ — Btgm s UF 3 8 (1 161 504 bp 11
dsRNA J N BB, H Itk & 1 310 0 B9 26 2 1 i
MRNA FIEKF AR T 15%7, 5, %A R R
RILT —Bhn] DUTE A4 A0 K 0 15 5% 5 0 W Jifs 40 e 1 o7
%, R O Ly oHe 2 e i v VR S0 4 b o A4 b
HATER, IR 2024900 3 A2 AL, Sawr
TR, HEMIG K E FWIA71E vasa A1 nanos RNA,
XA RNA RIEE R T, EIRIRIES 2 BB
IR AN R R ILIX PRl RNA ik {HAE IR R I
559 BB RPN RNA SCESHT LT R 1
IR ERAAE,  [ARBFR YIS AR
B D H AT NI fhg gy 2 A AT
B A, i (Apis mellifera) 15 3|Hok %
. I, B SE DR AL R Thill et 1 25 e Jui £
DL 5 e b 2 1 f LR A T R, ixonid e
i CRESIEARIED B RAL IR . LUk i Sk
[ ] AR i LA e 5 U i R 2 e O 3 2
FURAL, A B RRA T 2% = 40 FHLEE N & R AR
AT R
1 #RIERZE
1.1 K5

A pH #5E (IPG) 4k (pH 3-10, £ .
X e UK (2-DE) A 2 T &= As#E. Bio-lyte
(pH3-10) W3 TSR Al . Tris Bk, 6
M (AP | -+ e SR Rl (SDS) « H 2% - TEMED
Y0 Sigma A A . MG OO IERG . IR
Wyt ks> (CBB) G-250. fitflk. CHAPS.
A3 AE A (BSA) T Amresco A+ . B fIRkEA
JRZ - H Solarbio AF . DTT. Mt LBk H Merk
VNG
1.2 HU#

AP Tk 1 A AT T T RO R

B e Al b -k KA Bl BB B

TR0 B TR FRAT [ AR AR A Bt A I T S
W 3gy o N0 3% R — gk A SR — [RITBON I 7 B
A DREBC— ok BEMR,  Tgenm] LA H H N T e v
Wk () — PR AT R AR R, Al AR HL b
G 5 h DAL 3 d BURE. 5 h IR S e s A rh 4
W E T HAREE F, PRSI SR O
) TR, —RIRONIEAE . 24 h ISEL L
W T BTN 1.5 ml Ep . iU 1 HEE TIE 5N
SR n b A, — RBONIEAR , 30 T 48
71 h L2 HiES. 3 HIR TIEON. RRRABURE R 280
o TN
1.3 ERIEW

R AR AR A1 e A 0 T 1 O A
MR oA L mg T AR N 10 pl BERRZE B (pH 7.6,
4 32.5 mmol-L™* K,HPO,, 2.6 mmol-L* KH,PO,, 400
mmol-L™* NaCl) , K _F#FEE 20 min, #7752 min. &
Ji 4°C, 120009, 2.0 10 min; #% 4°C, 15000 g,
AL 10 mine B BB 75— 1.5 ml Ep &+, Ut
JEP L EAE 1 mg TIEORP AN 2 pl Bk e iR 2% i
Wi, 4°C, 150009, 5.0 10 min. B EiES B RTE
AT, VNIRRT E W . T %
1 mg THEBIRINA 10 pl AWM (8
mol-L™ JR %, 2 mol-L* #iflk, 4% CHAPS, 20 mmol-L™*
Tris i, 30 mmol-.L™ DTT, 2% Bio-lyte pH 3~10) ,
VK_EWFEE 10 min, #7452 min. 4°C, 15000 g, &0
10 min. B0 REVE N BRI B TR S R IR
SR A IR, DU R . FEIRA IS
A\ 100% TCA i HL A5k £ 10%, ¥k i 10 min,
PLYTIE B TR 2SR S SR 00 o B VR A 9AE 4°C,
15 000 g, BEK 10 min, &0 2 K. 72 LiEW, Ui
FEFREAE L omg TGN 4 ul Bk i & (1 2403 2%
M, VK EAEES 5 min, A 2 min, MRS AR
fi#, J 2 mol- L™ S A B I pH b, ik
FIRE S, BT I EE-70°C YA £ H o
1.4 BERKENE

R R A% I Bradford ™ 21 (K 7 VL EA T 5E o
ffiFH BSA fihrufEMiZk, 595 nm K Ab I sz Wi fi
(Beckman, spectrophotometer DU800) .
1.5 W=k (2-DE)

45 ul ARSI 55 Wl 8 A SR T
120 pl K4k ERE (8 molL™ JR2, 4% CHAPS,
0.001%7 13 =, 65 mmol-L* DTT, 0.2% Bio-lyte pH 3~



2634 H A& B E 40 %

10) 7oA. B EIRIR A 400~430 pl (fERENFE
S E A 470 ug) ERE. A 17 cm IPG K4k (pH
3~10, k) , 78 18 CH LA FRFIATHE — 15
J & (Protean IEF Cell system, Bio-Rad Hercules, CA,
USA) : 50V MR, 7Kft 14 h; 500 V HilE T, %
30 min, BRE 4V 1000V HER, 1hfRERE1
W EMEFHES5h £ 9000V; 9000V K, HRE
60 000 V-h. S—mZRAELRE, ¥ IPG IRFKIBNF
2 1 (6 mol-L™ JR %, 0.375 mol-L™ Tris-HCI pH
8.8, 20%H, 2%SDS, 2% DTT) # 12.5 min. &
ik IPG A NP i 1T (6 mol-L™ JRE,
0.375 mol-L™ Tris-HCI pH 8.8, 20% i1, 2%SDS, 2.5%
M ERZ) 15 min. ~P )5 IPG 4 F] 1 mm
JE12% T (f5 &, 20 pl 2-DE & (14 1 & krdEn
B FAEIEAC BJS, TR AR IR R P i T 6 A T 5 )
SDS-PAGE Hijk. & [ FLykK M Protean I Xi Cell
(Bio-Rad Hercules, CA, USA) , Ll 25 mA/IPG ik
MRS AT HVK, BRI = e R ATy B 7 2 e
SR i k. BERAITH] CBB G-250 AT 4 (.
1.6 BE&SHH

Pt G A DS AT, Fiss A
SN (32 47, 300 dpi 20 HER, %) o
K154 1] PDQuest V 7.3.0 (Bio-Rad Hercules, CA,
USA) T HT .

2 HERESH

2.1 RESFEHEXAEETHEIES dAY2-DER

Kk E i

VNSNS IINE 4 251w bt
M T 1 Hg. 2 Higd f 3 Hig§N ] 2-DE s vk i .
6 5K K3 i PDQuest 7.3.0 (Bio-Rad Hercules, CA,
USA) HIFEZ% CREUYE 16.93, JUSFRIEE 9) HEAT 4>
Bro A& R BoR, PASERIAN ] I8 nrR ) 21 i) 2
FH A FLUG 4> T (11.00~94.00 kD) %2 %5 Hi £
(3.40~8.60) {u[fl. HiHNIH 3 d J3 kil 2] 502,
523 1 516 ANEE [ A, 1 JEUM R ORI B G A A B B B
Iy RIS 349, 361 F1354 NEMA A (K 2) .
2.2 RESFEMERFIZESETIEINE3 dE1EEK

TH 0 He SR i 5 R S KA B T 1 H e o
2-DE HiykEInT LU H, 1 HES IRzt 180 AL
HE, XA EARIAEBEREE, JOE MR
(Kl 1-Al, BL) , 54MNERER A —FINE ARk i%
HRIA R, 15— A SRR R R i SR

i1 pl, SR
! I I Isoelectric focusing 10
- st -
a1t :
Mr 204 ‘ TP e
. i L wreig——— |
|{.|,.L_'.|1 i’ M A’  HEE . - 3\"“’»"1 -
1] o il | ;"---'."': U] -
% ., A | . et -
2 - B L - . 1
EL— ——— I e - .
é o —— | o
gL '
=% |
w82 |
2 i
v Al A2 A3
I o |
i - e
i e ‘j‘i:":ﬁ_ ‘
Low y {3 .i ‘ 3 |
o S
iy n...'p N
. 13 . f
Bl B2 B3

AL, A2, A3 4R HIE 1 HilG. 2 Hild K 3 Hid b Kk, i
Bl. B2. B3 7 AR AR R R ®IE 1 Hie. 2 i K 3 HkeEH®R
BB, FEANRER R 470 pg, CBB G-250 4i(f

(A1), (A2), (A3) are the protein profile corresponding to day 1,day 2 and
day 3 of the higher production royal jelly bees (Apis mellifera L.),
respectively. And (B1), (B2), (B3) are the protein profile corresponding to
day 1,day 2 and day 3 of the native Italian bees (Apis mellifera L.),
respectively. 470 pg of each sample were subjected to 2-DE and stained by
CBB G-250
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Fig. 1 Profile of the 2-DE analysis of the worker bees’ eggs
both the higher production royal jelly honeybees and
the native Italian honeybees on the different days
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Fig. 2 The number of the detected protein spots of the worker

bees’ eggs both the higher production royal jelly honeybees

and the native Italian honeybees on the different days
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