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Expression profiles of odorant binding proteins in head of the Western

honeybee, Apis mellifera ligustica
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Abstract: Odorant binding proteins ( OBPs) are chemical compound carriers, involving in diverse
physiological processes including olfactory detection and chemical transportation. In this study, the Motif
structure of 21 OBPs in Apis mellifera ligustica were predicted by the online software MEME. RT-PCR was
used to detect the OBPs with high expression levels in the head of bees preliminarily, which were then
further analyzed for their expression profiles in the head of nurse bees from different days by qPCR. The
results showed that among the predicted six motifs, motif 1 was shared by 21 OBP genes, which was a
highly conservative region. It was speculated that the motif might be the binding region between OBPs and
their ligands. Expression profile analysis showed that 13 OBPs had obvious gel electrophoresis bands, that
was these genes expressed relatively high in head of the A. ¢. ligustica, and most of them reached their
highest level at 4 days old, which was speculated that these proteins may be involved in the recognition
process of larval pheromone and carbohydrate. The results of this study enrich the expression information of

honeybee OBPs, and lay a foundation for exploring the broad physiological functions of insect OBPs.
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Fig. 1  Motif structure and type of OBPs in Apis mellifera ligustica
TE: EARRIFRHUERA R IR, MA AR FR 1% motifl IR, AR bR BT 3RR BB TR BRI 755 14
TR RN R L B IR TR AR 27 A RSP R L, PR R R R X A R IR R < o Note: Different letters

represented different amino acids, the x-axis numbers represented the length of the motif, and the y-axis numbers

represented the height of the amino acid letter. The size of the letter represented the degree of conservation of that amino

acid in the consensus sequence. The larger the letter, the more conserved the amino acid.



1232 W5 B 2424 Journal of Environmental Entomology 43 3

BERR, Motif 6 fei<, Hi 50 DEILFRA L. 1EFTH
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Motif 6. M Motif HiAi v & F, Motif 4 F1 Motif 5
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21 4~ OBPs 7370y 4 Fh2EHY, OBP1S ~ OBP21 K&
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OBP8 Yy Z5 1 AH L, £ H 2 JE R J¥ %)) b Mouif 3.
Motif 1 £ Motif 6 &K X HEF]; OBPs 1. 9. 10 F1 11
Y& W Motif ( Motif 1 1 Motif 2) ; OBPs 2. 3.
4. 5.7 F 12 fUEA 14 Motif ( Motif 1) o

Name p-value Motif Locations
1. AmelOBP1 4.74e-20 | | ——
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3. AmelOBP3 1.91e-8 |
4. AmelOBP4 1.19e-11 I
5. AmelOBP5  4.00e-15 —
6. AmelOBP6 1.79¢-83
7.AmelOBP7  1.39e-6 -
8. AmelOBP8 6.76e-85
9. AmelOBP9  2.78e-19 e —
10. AmelOBP10 3.19e-23 1 1
11. AmelOBP11 7.91e-22 1 1
12. AmelOBP12 2.35¢-10 1
13. AmelOBP13 3.60e-40 1
14. AmelOBP14 2.39¢-61 I e ]
15. AmelOBP15 8.06e-66 1 [ 1
16. AmelOBP16 7.89¢-78 I e 1 I 1
17. AmelOBP17 3.64e-68 | Hiaaassssssssssseee — | 1 [ 1
18. AmelOBP18 4.6]¢-7¢ I — ! ! L
19. AmelOBP19 1.02e-80 I e [ 1 I 1
20. AmelOBP20 5.94e-81 . Ee - 1 [ 1
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1 U L U | L U v L | ! # ' 1 4 L L 1 U ¢ L 1 y ' | J ' L ' | ¥
0 20 40 60 80 100 120 140
M Motif 1 O Motif 2 EMotif 3 W Motif 4 CMotif 5 EMotif 6

K2 FEORAE e OBPs Motif f) 4L S HEA

Fig. 2 Motif composition and position of OBPs in Apis mellifera ligustica
T BIRRARRIAL & AR Motif 752 LM 74 BT Ab RO A2 o % 2% i BE 5 7 S A PRSP P L)« Note: The position of

color strips indicated the position of different Motifs in amino acid sequences. Colored strip height was proportional to match to

consensus sequence.

M1 2 34 56728 910

200

100

M1 234 56 78 910 11

K3 21 4> OBPs 76 T4 L3240 RT-PCR 4445
Fig. 3 RT-PCR result of the 210BP genes derived from worker bees
1 M JkiE N DNA 278 A B 1~ 10 35058 OBPs 1. 2. 3. 4. 5. 6/8. 9. 10 Fil Arpl B PCR =4 2%
i B ~11 3KiE 3 OBPs 11 12+ 13 14+ 15+ 16+ 17+ 18+ 19720 21 F1 Arpl () PCR F=4) 551 . Note:
M represented DNA Marker; 1 ~10 lanes in figure A were bands of PCR products from OBPs 1, 2, 3,4, 5, 6/8, 9, 10
and Arpl; 1 ~11 lanes in figure B were bands of PCR products from OBPs 11, 12, 13, 14, 15, 16, 17, 18, 19/20, 21

and Arpl.

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net
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Fig. 4 Relative expression of 13 OBPs in the head of worker bees
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Fig. 5 Expression profiles of 13 OBPs in head of the worker bees of different days
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