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# =E: RART-PCRAFRACEH KA K T £&3-£4F T8 A (hibadh) & B 4% cDNA(GenBank & & 5 EU719652)
ﬂ‘ﬁ'ﬁ-ﬁ'?' #4TT 947, B RT-PCR # &4 7 hibadh A B &£ K& S# 4 & REI AL T 695 A, 5 /J5 A real-time RT-PCR
FEOM T EAER B R & hibadh £ B A4k FIRE b 04 KRR X, £ K4 hibadh £ B cDNA 2K 1074 bp, &4 1
/\“%ﬁ': # Hibadh K& # 969 bp #9FX MiE4E. K& hibadh 2B 514F RIEHEH. R, FH. HAa RE. DAL
% 6 At hibadh £ B 3504 BB A 2 B R 5 31K 5] 46%. 43%. 48%. 44%. 45%. 45%. Hibadh & @ A &
WEG, NEAELEREBRIBESTALE, ST ERFEENH 4 34.1kD 4= 9.14. hibadh B AR & 5 #4h ka9 k.
2R, FM. BB k. AR BREFAL TR AL, EMX TR T TR hibadh KB E£IEELF 69 TR A
EREET AR, BARRAL A B R4 hibadh A B KX E 5% Eif 2.3 42(P<0.05)% 4.6 42(P<0.01), &% % s
hibadh £ B £ iA % Tl 7.6 45(P<0.01), H4 B ¥ hibadh 2B A X T EAHNE b, EANEBLETHN, Bk Ega
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technique. The hibadh gene and its deduced amino acid sequences were analyzed. The tissue distribution of hibadh gene in 5" instar
silkworm larvae was tested by RT-PCR. The expression patterns of hibadh gene in simulated weightless environment were analyzed
by real time RT-PCR. The results showed that the full length hibadh cDNA sequence was 1074 bp in lenth, including an open read
frame of 969 bp encoding the entire coding region of Hibadh (GenBank accession No. EU719652). The deduced amino acid
sequence similarities of hibadh between silkworm and Burkholderia ambifaria, Drosophila melanogaster, Apis mellifera, Xenopus
tropicalis, Mus musculus, Homo sapiens were 46%, 43%, 48%, 44%, 45%, 45%, respectively. Signal peptide analysis showed that
Hibadh was a secretory protein. There wasn’t glycosyl-phosphatidyl inositol anchor site in Hibadh amino acid sequence. Molecular
weight and isoelectric point of Hibadh were 34.1 kD and 9.14 respectively. The RT-PCR tests indicated that the hibadh gene
expressed in head, silk gland, midgut, cuticle, blood, fat body, tuba malpighii of the 5" instar silkworm larvae. There were different
expression patterns of hibadh gene during different silkworm embryo period in simulated weightless environment. Simulated
weightlessness resulted in the expression of silkworm hibadh gene up regulated 2.3-fold (P<0.05), up regulated 4.6-fold (P<0.01),
down regulated 7.6-fold (P<0.01), down regulated 2.6-fold (P<0.05) during apophysis formation period, inverse period, trachea
formation period, and whole embryo period, respectively. There was no significant change of hibadh gene expression during other
period of silkworm embryo between simulated weightless and control groups. There were different response patterns to simulated
weightless environment between hibadh gene and whole body of silkworm. Gene showed much higher sensitivity compared to whole
body in response to environment. This study is useful for the further research on the gravity biological mechanism of hibadh gene.

Keywords: silkworm, 3-Hydroxyisobutyrate dehydrogenase, RACE (Rapid amplification of cDNA ends), weightlessness
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Fig.1 RACE PCR products of hibadh gene ends
1: RACE PCR products of hibadh gene 5’ ends; 2: DL2000 marker;
3: RACE PCR products of hibadh gene 3’ ends
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5 RG¢YTG6GQ KDFSFVFQLULIEKETEHNEKTDN#
aattaaaactgtctgaatcatt

E 2 Z#& hibadh ZE# cDNA £2KF5!
Fig. 2 Full-length cDNA sequence of silkworm hibadh gene
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Fig. 3 Comparison of amino acid sequences of Hibadh
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Fig. 4 Genetic relationships tree based on deduced amino
acid sequences of Hibadh
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Fig. 5 Amplify hibadh gene from different tissue of
silkworm
1: head; 2: silk gland; 3: midgut; 4: cuticle; 5: blood; 6: fat body;
7: tuba malpighii; 8: DL2000 marker
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3.4.5. 6. 7. 8 RAHIN(1:1). (1.8:1). (2.3:1).
(1:1), 4.6:1), (1.2:1), (1:7.6). (1.3:1), F&fIkE
Whith, hibadh BER KX EAEMGAKFTS 3 K i
2.3 ff(P<0.05) (I 6A). &5 5 K L 4.6 f5(P <0.01)
(K 6B). 55 7 KT 7.6 f5(P<0.01) (&l 6C), Haxhf
[f] B hibadh JE R A A Gl 2225 . RUIBH
K P A hibadh 3 R7E IR AR & & RS TR st 39
Fik A, RIS & A AR % 1 hibadh &K
Feih i B, SR hibadh KL ik iR E
26 EBIKRENMENREMAE hibadh EE 2%
boy=3:0b- A

AN R E W 8 d B RNA FRIEAZ)E
#: real-time RT-PCR IGiE & ¥, HEPILHTEHOX g
mix)5 X} B4 (Control mix)AH Fb#¢ hibadh FE PR ik
N 2.6 5 (8 7), B Gt eEE L(P<0.01),

Fold change in gene expression

Control Oxg

Oxg

El6 H real-time RT-PCR 7 A MRI A EINE P R EMA R B AR FHHA hibadh BERRIAE
Fig. 6 Detection of silkworm hibadh gene expression during different embryonic development period in simulated weightless
environment by real-time PCR
A, B, C represented fold change in hibadh gene expression corresponding to the time of embryogenesis accomplishing
3rd day, 5th day, 7th day, respectively
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