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Abstract

Insect fat body is responsible for storing nutrients, providing energy and metabolizing materials. Dissection and histological
observation revealed that there were two forms of fat body in the adult abdomen of Bactrocera dorsalis (Hendel), i.e., white nodule-
like “larval fat body” and thin sheet-like “adult fat body” . The amount of larval fat body was decreasing while adult fat body
was increasing with adult growth. The degradation rate of larval fat body was decreased when the flies were reared under
starvation. There was still larval fat body in the flies for starving 12 days. Using cDNA subtraction, stage specific-expressed genes
from the abdominal fat body of 0-day-old and 9-day-old adults were screened. The subtracted results showed that arylphorin
receptor (ArR) gene expressed most abundantly in the 0-day-old adult fat body, and up to 15.0%; yet yolk protein gene 1 (yp1) was
the major gene expressed in 9-day-old adult fat body, and up to 34.8%. Reverse transcription PCR analysis demonstrated that ArR
expressed greatly in larval fat body; in contrast, yp1 did not express in larval fat body, but specifically expressed in adult fat body of
females. The transcriptional expression of ArR was decreasing, but yp1l was increasing with normal adult growth. In adult fat body,
ArR and ypl expressed less in starved females than that of normal females. These results suggested that the function of larval fat
body is for energy storage and that of adult fat body is to synthesize proteins for adult physiology, for example, ovary
development.
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Table 1. The sequences of primers used in RT-PCR

Primer name

Primer sequence

yolk protein 1 sense (F)

yolk protein 1 antisense (R)
arylphorin receptor sense (F)
arylphorin receptor antisense (R)
(-actin sense (F)

(-actin antisense (R)

ol U1 U1 U1 U1

- AACCTGTGGATTGGTTATCGGCCTCT -3’
- GGACGACTGTGGCAAACCAGTAATGA -3
- TTCAAAGTGTGAGAGTTATCAAAGTG -3’
- AATCGGGTGTTACTCGCCAG -3’

- CCACCAGACATGACAATGTTGGCA -3

- AAGCCAATCGTGAGAAGATGACCC -3’
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Fig. 1. Morphology of abdominal fat body of Bactrocera dorsalis adults. A and B: the larval fat body dissected from
1-day-old adult females. They were white nodule-like. C and D: the adult fat body dissected from 6-day-old
adult females. They were white (mingled with brown) thin sheet-like and connected with numerous tracheae

and tracheoles.
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Fig. 2. The frozen section of abdomen from females of Bactrocera dorsalis. Arrows pointed out body wall, and the

larval fat body was circled by blue lines in B, C, and D. A) 0-day-old females, all larval fat body. B) 3-day-old

females, the larval fat body was away from the body wall. C) 6-day-old adult females. D) 9-day-old adult
females. E) 12-day-old adult females, all adult fat body.

o

96 RERBE=T-8%"



L8 R e TR N

B= ASRRIZAR T R E Ml 22RE A0

SEFTIE AR8RE - 4aPeRnRE LI BEE G IGIR

Rt FE - &

12 - A) 5 3 Bliemlaz

BEAE AL aaAEAHEE ; B) 5 6 Blemas 5 C) 5 9 HEkma ; D) 5 12 HEma o
Fig. 3. Abdominal sections of starved females of Bactrocera dorsalis. Arrows pointed out body wall, and the larval fat
body was circled by blue lines in B, C, and D. A) 3-day-old females, all larval fat body. B) 6-day-old females. C)

9-day-old females. D) 12-day-old females.
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R= RAREWE 0 Qe AEERASALEE cDNA library 2 RRKRIFEY)
Table 2. List of fat body cDNA of day-0 adult Bactrocera dorsalis abdomens showing similarity with NCBI database

Category  Accession Size  Homology E value Number
no. (bp) (percentage %)
Arylphorin receptor 30 (15.0)
JZ476873 497  Arylphorin receptor 2e-07 30 (15.0)
Storage protein 11 (5.5)
J7476874 412  Larval serum protein 1 B subunit 4e-05 11 (5.5)
Enzyme 22 (11.0)
JZ7476875 1077  Fatty acyl-CoA desaturase 3e-56 1(0.5)
JZ7476876 789  Glycogen synthase 6e-155 2(1)
JZ476877 338  Cullin le-46 1(0.5)
JZ7476878 366 Malate dehydrogenase 2 6e-16 1(0.5)
JZ476879 339  Disulfide isomerase 3e-66 1(0.5)
JZ476880 511  Deoxyribonuclease I 3e-15 2(1)
J7476882 642  Dihydropteridine reductase isoform A 6e-115 3(1.5)
JZ7476883 462  Phosphoglucomutase 2e-73 1(0.5)
J7476884 477  Glyceraldehyde 3 phosphate dehydrogenase 2e-106 1(0.5)
J7476885 353  Diacylglycerol o-acyltransferase le-51 1(0.5)
J7476886 392  Pyruvate dehydrogenase 6e-82 1(0.5)
JZ7476887 663  Phosphoenolpyruvate carboxykinase, Te-75 1(0.5)
isoform A
JZ7476888 557  Closely related to alcohol dehydrogenase le-54 1(0.5)
JZ476889 417  Serine protease 6e-55 1(0.5)
JZ7476890 376  Triacylglycerol lipase, pancreatic 8e-13 1(0.5)
JZ476891 526  Mariner transposase 8e-16 1(0.5)
JZ7476892 500 Lipase 3 precursor 9e-113 1(0.5)
JZ7476906 1076  Cytochrome P450 307al le-106 1(0.5)
Cuticular protein 9(4.5)
J7476894 322  Cuticular protein 100A 3e-27 3(1.5)
JZ476895 442  Cauticle protein 5e-05 5(2.5)
JZ476900 617  Cuticular protein 92F 2e-10 1(0.5)
Ribosomal protein 7(3.5)
J7476896 464  Ribosomal protein L3, isoform A le-78 2(1.0)
JZ7476897 458  Ribosomal protein L18, isoform A 4e-84 2(1.0)
JZ7476898 306  Ribosomal protein S17 5e-35 1(0.5)
JZ7476899 285  L23A ribosomal protein natural variant le-20 1(0.5)
J7476902 791  Ribosomal protein S15 le-73 1(0.5)
Others 39 (19.5)
J7476903 779  Alpha-tocopherol transfer protein le-76 1(0.5)
J7476904 765  Solute carrier family 41 2e-73 2(1.0)
JZ7476905 995  Eukaryotic-initiation-factor-4G, isoform B 5e-68 3(1.5)
JZ7476907 485  Odorant-binding protein 83g le-34 1(0.5)
JZ476908 1110  Helmsman 3e-58 3(1.5)
J7476909 530  Intronic protein 259 2e-83 1(0.5)
J7476910 741  DNAJ chaperone 3e-39 1(0.5)
JZ476911 574  Actin-5 5e-41 1(0.5)
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R= (1@
Table 2. (continued)

Category  Accession Size  Homology E value Number
no. (bp) (percentage %)
JZ7476912 729  T-complex protein 1, alpha subunit 4e-166 1(0.5)
JZ476913 472  Eukaryotic translation initiation factor 4 le-51 1(0.5)

gamma
J7476914 744  Tetratricopeptide repeat protein 2, isoform B Te-68 1(0.5)
J7476915 320  Putative salivary secreted protein 2e-07 1(0.5)
JZ476916 666  Ced-6 isoform D 6e-24 1(0.5)
JZ476917 310  Replication protein A 70 le-45 2(1.0)
J7476918 796  Discs lost protein 8e-96 1(0.5)
JZ7476919 508  Thiolester containing protein II, isoform C 2e-29 1(0.5)
J7476920 670 Hemomucin 3e-125 1(0.5)
J7476922 1048  Adiponectin receptor protein 2 6e-111 1(0.5)
JZ476923 390 Cortactin 3e-30 1(0.5)
J7476924 653  Relish 5e-08 1(0.5)
J7476925 250  Serine-threonine kinase receptor-associated le-28 1(0.5)

protein
JZ476926 268 Ken 4e-04 1(0.5)
J7476927 439  Troponin C type ITla 4e-27 1(0.5)
J7476928 296  Attacin C le-21 1(0.5)
J7476929 414  CRAL/TRIO domain-containing protein 2e-27 1(0.5)
J7476881 477  Fat body protein 1 2e-34 8(4.0)

Unknown 82 (41.0)

R= WAREWE 9 Q#erk2AEE0AER5RE cDNA library 2 ERRIREY
Table 3. List of fat body cDNA of day-9 adult Bactrocera dorsalis abdomens showing similarity with NCBI database

Category Accession Size Homology E value Number
no. (bp) (percentage %)
Yolk protein 16 (34.8)
JZ476930 404 Yolk protein 1 8e-88 15 (32.6)
JZ476931 507 Vitellogenin 2 4e-77 1(2.2)
Enzyme 6(13.2)
J7476932 468 Phosphoglycolate phosphatase-like Te-51 1(2.2)
JZ7476933 510 Serine 3-dehydrogenase 2e-43 1(2.2)
JZ7476934 658 Acetyl-CoA synthetase 2e-124 1(2.2)
JZ476935 711 S-adenosylmethionine synthetase Te-39 1(2.2)
JZ476936 706 Fatty acid synthase 4e-48 2(4.4)
Others 9(19.6)
JZ476937 655 Ribosomal protein L10Ab, isoform A 3e-125 1(2.2)
JZ476938 728 Retinoid- and fatty acid-binding le-47 1(2.2)
glycoprotein
JZ476939 222 Odorant-binding protein 0.014 7(15.2)
Unknown 15 (32.4)
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@R BRRE  MNEEREAR 1 RENENBRIERBIORBTENE - ABHREANSEEER

(B-actin) o

Fig. 4. Gene expression of arylphorin receptor (ArR) and yolk protein gene 1 (yp1) in Bactrocera dorsalis fat body.
Larval fat body (L) and adult fat body (A) were obtained from 0-day-old and 9-day-old adult abdomen,
respectively. By RT-PCT, ArR was expressed in L, and yp1 was expressed in A of female. B-actin was used as

the internal control.
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Fig. 5. Effect of starvation on gene expression of arylphorin receptor (ArR) and yolk protein gene 1 (yp1) in the
abdomen of Bactrocera dorsalis females. A: Transcriptional expression of ArR; B: Transcription expression of
yp1. Panel 1: Fed control; Panel 2: Starving treatment. The transcriptional expression levels of both genes
were measured using RT-PCR at 0-, 3-, 6-, 9- and 12-day, respectively, after starving treatments. When
compared with fed females, the expression levels of both genes were lower under starving treatment. S-actin

gene was used as the internal control.
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Characteristics and Gene Expression of Fat Body in Adult
Oriental Fruit Fly, Bactrocera dorsalis

Yu-Han Zuo, Kuang-Hui Lu, and Mei-Er Chen’

Department of Entomology, National Chung Hsing University, 250 Kuo-Kuang Rd., Taichung 40227, Taiwan

ABSTRACT

Insect fat body is responsible for storing nutrients, providing energy and
metabolizing materials. Dissection and histological observation revealed that
there were two forms of fat body in the adult abdomen of Bactrocera dorsalis
(Hendel), i.e., white nodule-like “larval fat body” and thin sheet-like “adult fat
body”. The amount of larval fat body was decreasing while adult fat body was
increasing with adult growth. The degradation rate of larval fat body was
decreased when the flies were reared under starvation. There was still larval
fat body in the flies for starving 12 days. Using c¢cDNA subtraction, stage
specific-expressed genes from the abdominal fat body of 0-day-old and 9-day-old
adults were screened. The subtracted results showed that arylphorin receptor
(ArR) gene expressed most abundantly in the 0-day-old adult fat body, and up
to 15.0%; yet yolk protein gene 1 (ypl) was the major gene expressed in
9-day-old adult fat body, and up to 34.8%. Reverse transcription PCR analysis
demonstrated that ArR expressed greatly in larval fat body; in contrast, ypI
did not express in larval fat body, but specifically expressed in adult fat body of
females. The transcriptional expression of ArR was decreasing, but ypl was
increasing with normal adult growth. In adult fat body, ArR and yp1 expressed
less in starved females than that of normal females. These results suggested
that the function of larval fat body is for energy storage and that of adult fat
body is to synthesize proteins for adult physiology, for example, ovary
development.

Key words: larval fat body, adult fat body, cDNA subtraction, arylphorin
receptor gene, yolk protein gene 1

106 AEEHFE =T =8F_H * Corresponding email: meirchen@dragon.nchu.edu.tw



