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L1.2 XA BEARER (w=992, KHET gl ik
AR BRA FD B8R (w=98. 5% , [H 25 £ A 1k
A A R A ED TR S BE (B4, R S 5
K A Ak TA B2 A]D 5 3hiR (g 2, K Kkf
SR 5 HmE O gk Al R T R s Ak 2 R
J7); 10-HDA #5 #fE 5 (w=98%, Adamas Rea-
gent) ,2 X Taq PCR MasterMix(Jt 5 ¥ 3 A= ¥
FHEA R D . UNIQ # 50 Trizol & RNA #li 42
WA & TAY TR R BhARA ],
1.1.3 &M% 2720 Thermal & PCR ¥ (%
] 37 FH 2B 4 2R 88 7DD L 5804 R M w8 ki ¥4 R B3 0 AL
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TR U AR AL RS B 4 A7 BRA R I3 HE e AL
PR AL (5 A 4. 6 mm X 250 mm 1) A5 40
YA E LR C18 #E G40, fLAR 10 pm)
ChampGel5500 #E 15 & 4 ¢ b5 858 1l &}
HBABRAFD .
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122 x¥ajfrins RE Phik 7 AEHH T
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TEHAT AL S 2B RIS 10 0 H e i [a] Jit d4
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1.2.4 T#¥ X% 10-HDA ¢9ml 2 45 5 He
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B R CFL B AT 0 RS A o VA M. SR R K
VBUAH €20 3 32 I o 14 T R 42 T b
Mgk, A vt 2, 3 SRR L W 10-HDA
FRELVRBEE . R R U 2% K 212 nm; i B AH
B VHED + V0.0l mol/L #&) : VGE4EK)
=55+ 10 ¢ 35 4 i 1. 0 mL/min; #F & i
10 pLsAEiR 25 C,

1.2.5 * %% RT-PCR #al ETFB #= KAT %
Ry kit $EHERT-PCR ZEAFHEH

MR ) mRNA Rk, 5w LUE R 2
WL RARE AR cDNA O BN . 3 0 45 53 1k 51 9 it
7 PCR P44 4045 A9 Jk DA A4S S8 H B,
TAS A H A e R sl AN ] 20 40k i i [ — 5 R iy 2
ki AIE] L FE R — PCR KR 5 4F T 9115 2 i 7~
Yy ASTR] L T A8 Z Ik A W Rk A R] . R R EE 49
TR 5 K A 5 H A SE A 5 48 Rk ) PCR
PRI FE ARG FUAEL, HE 8 H BRI Y R B7KF
WA NCBIL & & B ETFB (& % 5.
571558662) \ KAT (& 5 5 : 571554458) | Bactin
(B35 :297591984) HEH ¥4, & ] Premier 5
BAE i BT 51 . P 3R R BRI e il
505,506,182 bp, FrHIZIHFSI L% 1.

£1 FTEE RT-PCR3|#FEF

Table 1 Gene-specific primers used in semiquantitative RT-PCR

LA 24K EmGIH G =3

Gene name

Forward primer(5'—3")

51 (5 —>3"

Reverse primer(5'—3")

ETF-p GACCTCCACAATGTCAAGATG GCTTGTCTAACTGGTGGTTCT
KAT AGGAGGAGTAGAAAACATGAG CAACACTATATCCCACCAAAC
Pactin CACTCCTGCTATGTATGTCGC GGTAGTCAGTCAAATCACGGC

BRI Bactin W .94 C 5 ming
94 C 30 s,56 C 30 5,72 C 60 s, ¥ 3 27 1§

;72 CZEff 10 min, ETFR,KAT 3 [H PCR
PR JOR Y 60 CL28 MG Hh 2% 14
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FEP PCR ™ Wy B R {E 14 U AFL - 40 B 3 68 DA ) 262 38
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2.1 (FIRFEREER XY T & B 10-HDA #9320

T g 1R 2 % e b IR 10-HDA & B i i
Yy J5E P Ry S ) o 4 o e R
M1 AT AL, 5 S AR B AR DR TR SN w =
1%.5% .10 % W1 g 2 mT 42 = 15 H % A T84 -
R 10-HDA B 40 W 5, H w =52 # Ji5 #& 1F
BRI FE (P<0.05),7F 5.10.15 H ¥ 10-HDA
43 b oy AR R 84. 6596 .26, 65 %0 F1 56. 66 %0, 42
M1 10-HDA 1 7~ & °F ¥ (8 bb R Al HOM 41 48
11.82% , Yt Bl w="5 %0 i fi5 2 o A ] F T4 10-
HDA & . IF H I IEE gL 5 . 10-HDA ()43
Wh e VAT, (RO 20 HAER R AT E 15 H i, %
BT 68 ek e S IR 7 S5 4 B8 A A B R L e
e 10-HDA & Ji» 76 K B (8] Py 48 & e 3%
10-HDA /=4 .

A4 Control group
w=1% %H“‘ Stearic acid
A w=5% HE@ Stearic acid
w=10% tE JE B Stearic acid
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10-HDA production
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Hi#&/d Age
EI B P B b2 MR SRR ER BE (P
0.05), K 2,
Data are “mean &= SD”, and single asterisks indicate statisti-
cal significance at P<C 0. 05. The same in Fig. 2.
1 FREERETHE S 10-HDA K=&
Fig. 1 Effect of stearic acid on 10-HDA
synthesis in worker bees
2.2 (RRREXTESM 10-HDA 1IN
HE 2 iTAL 55 A RE, w=1%.2.5%,
SY0 MBS TR AR 15 H S AT T 8% 1SR 10-
HDA [ 5r e, b 78 10 H i B, w =10 %%

PR 20 1 T 0 3 38 10-HDA & jlif 3k B 5 KAE
B H 54,31 pg; 7E 15 H AT . w=2.5% 5% 2 g
2 T8 K &R 10-HDA & Bt ik 3 5 K{H.
& 2 380l DL TR0 o= 190 38 R 0/ R R B
W XA 5.10.15 H# T8 3L 10-HDA %)
AR R E S T A A4 (P<<0.05),10-HDA
Sy IR AT E 10 H %, H 4 10-HDA 7= &
B s 4 13.37%., 15 HiR )G . 5
AR B BE2S FTALM EE L R wo = 196 B B iR 41 7
30 H#S B, T8 10-HDA (%9 & &= 8 5. 58%
AbH A 4 21 (9 10-HDA & B ¥ R AR, Hodr,
w=1% A T W¥EFE 20,25 Hig AT 10-HDA #
ARSI FRE 29.24% .10, 54% sw=2. 5% %
R4 T AE 20.25.30 H W I A9 A 8 20 31 F [
21.69% .18.56%.8. 5% w="5% 2 fir 41 W] 53 5]
TR 40.76%.4.97% .8. 84 % , W, J5 WIS W G
P T B 2%A i 10-HDA

OZ A4 Control group

Mw=1% fE RS ER Stearic acid
70 - w=5% F# l5 % Stearic acid

w=10%f§ JE®8 Stearic acid
60 *

& %
(= (=]
T T

[\ w2
(=] (=]
T T

#H T I%10-HDAKI =B /u g
10-HDA production
=

P
RS

(=

15 20 25 30
H#&/d Age

5 10

B2 ARRBEBETIESK 10-HDA W™E
Fig. 2 Effect of decanoic acid on 10-HDA

synthesis in worker bees
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H N IR0 R € RT-PCR £ AR
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e PR A 2 35 i Y % A 9 i B . ELAE 20 H
eI SRk R . MEHERR B PRI w=5%
WIRRR )5 ,5.10.15 H iy T4 ETFR f1 KAT 3
MR RB R T HHE, Hix 2 M EREMRS
e p SRR 9 20 HOR 200l SR AT A 15 H i 5 10
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AL PR ) 08 » T4 7 10-HDA 1™ it
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Single asterisks indicate statistical significance at P<C0. 05
and double asterisks indicate statistical significance at P<Z 0. 01.
The same for Fig. 4, Fig. 5. Fig. 6.

3 w=S%EAEEI ETF-p EERXHHM

Fig.3 Effect of w=5% stearic acid on the
expression of ETF-f gene
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Fig. 4 Effect of w=5% stearic acid on
the expression of KAT gene
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Fig. 5 Effect of w=1% decanoic acid on
the expression of ETF-f gene
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the expression of KAT gene
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Effects of Feeding Stearic Acids and Decanoic Acids
on 10-HDA Synthesis in Worker Honeybee

LIU Li, YANG Xiaohui and WANG Ruiming

(School of Bioengineering, Qilu University of Technology, Jinan 250353, China)

Abstract To investigate the influence of stearic acids and decanoic acids on the synthesis of 10-HDA
and the expression of genes related to the biosynthesis in worker honeybee, 10-HDA production and
the related gene mRNA levels were detected by adding different mass fraction of stearic acids and de-
canoic acids into the pollen feed from the feeding point of view. HPLC and semi-quantitative RT-PCR
were used separately in the experiment. The results showed that adding different mass fraction of ste-
aric acids and decanoic acids in the pollen feed could improve the synthesis of 10-HDA to a certain ex-
tent, in which the groups of w=>5% stearic acids and w=1% decanoic acids had significant effect on
the synthesis of 10-HDA (P<C0. 05) relative to the control groups for the bees in 5, 10, 15 day old.
And compared with the blank group, the average productions of 10-HDA were increased by 11.82%,
13. 37% respectively in the whole period. In addition, with addition of w=>5% stearic acids and w=
1% decanoic acids in the pollen feed, the 10-HDA secretion peak of worker bees was changed respec-
tively from the original 20 days to 15 days and 10 days of age in advance. Meanwhile, ETF-8 and
KAT mRNA levels were up-regulated by feeding the pollen with exogenous substances before 15 days
of worker honeybee. In conclusion, stearic acids and decanoic acids could up-regulate the expressions
of ETF-B and KAT by which promote the synthesis 10-HDA synthesis and increase the yield of 10-
HDA in a short time.

Key words Stearic acid; Decanoic acid; 10-HDA; ETF-8; KAT; HPLC
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