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Table 1 Primers used in this study

Primer type Primer name

Primer sequence(5'-3")

Primers for expression analysis of BmP56 BmP56-F
BmP56-R
Primers for upstream sequence of BmP56 P56-F1
P56-R1
Primers for upstream regulatory sequence of BmP56 P56-F2
P56-R2

Primers for DsRedSV40 fragment DsRedSV40-F

DsRedSV40-R

SV40-R

Primer for expression analysis of DsRed

CCTGGAGGATTACGAG
TTACTGTCCAAGCGGATTTCCTACC
CCATGGATTTCCGCCGTGAAGCAG
GGATCCGCGATATTCGGAATCTTTG
GGCGCGCCAGGGTGGGGTAGCCGTTGTAAC
CGTTCTTGGAGGAGCGCACCATCGCGATATTCGGAATCTTTGATCG
GATTCCGAATATCGCGATGGTGCGCTCCTCCAAGAACG
CTAGGCGCGCCGTACGCGTATCG

CCTCTACAAATGTGGTATGGC
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Fig.1 Schematic diagram of the transgenic
vector pBac[ P56DsRedSV40,3 x P3EGFP]

1.2.4 B # & & K KoL i 8 42 B pBac
[ P56DsRedSV40,3 x P3EGFP ] Fok, S5 Bh Bk L 101
PEIR HIR AT, B0 S R e ARG o g b B 1
AN F bR S5 1 T T B 2 . % Ak i A (GO
A TEHIRZS T i 3% 2 AL, £ 2 1k S8 L 7 01, 3K 4% Gl
Rk . KA G1 AR IE & T 98 ' i e ™ g%, i
PEBAVEA A E— 5 SR I W4

1.2.5  DsRed th&ikteill 785 @&y, U R A
FAx ARSI R A 0 P I 2 AR I AL 8, A
B, KR TransZol Up Plus RNA Kit 1561 4543 51 4% B
RNA, # RNA Jz ¥ 5t & M <DNA, # H 51 ¥
DsRedSV40-F 1 SV40-R (3 1) #£1F PCR "1, P10 2%
147 :94°C T 45 P 3min, 94°C AF % 30s .55°C B k 30s
72°CHEAH 1min 3£ 30 NFFR, 72°C ZZE At 10min, 4°C
TR

2 HBREHH

2.1 PHHRREEENEE

FIE U150 2% i S DR 1 i iF, 2 B BmPS6 2
1 AL 5w s ik 3L (B 2) o ik —2 i
FEFFER AL S I3 RE ML AR RGBT, & B3t
KA ARk (E 3) .
2.2 LiRAERY P56 R E

DAL 4] DNA g8y 3% BmPS6 1) [ i#iH
YEFFFI P56, 24w e R IR B VDRG0, & B 1000 55
2 000Z [ ARV 45417, 5 B B9 R BER/—20 ([ 4)
FE U TE IR , RIS 3 52 ke BmP56 [ 1 e 51 P56,
2.3 HERARENRSE

R ER B AR R T et b



2018,38(2) EFapl A FK APk

BB PS6 97l BOm AT 15

120000

100000

80000 [

60000 -

40000

20000 -

lom | 1 1 1 1 1

0 1

B BmP56
B BmP57
[0 Bmp58

S o X S
\2\/ Q\S Q/Q Q’@ v \/@

S
@\ @\ \2\@ \2\@ @‘b @‘b‘

f NS SIS SN
T Y

B2 REEERATHPINHEESRAGEERNRESH

Fig.2 The expression profile of three midgut-specifically expressed candidate genes in silkworm gene microarray

T: Testis; O: Ovary; H-F: Female head;

integument; Mi-F: Female midgut; Mi-M: Male midgut; He-F: Female hemocyte; He-M: Male hemocyte; Ma-F: Female malpighian tube;

H-M: Male head; F-F: Female fat body; F-M: Male fat body; I-F: Female integument; I-M: Male

Ma-

M: Male malpighian tube; A/M-F; Female anterior and middle silkgland; A/M-M: Male anterior and middle silkgland; P-F: Female posterior

silkgland ; P-M: Male posterior silkgland
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Fig.3 Expression profile of BmP56

10 11 12
BmP56

RpL3

in different tissues

M: DNA marker; 1. Testis; 2: Ovary; 3. Fat body; 4.
Integument; 5: Midgut; 7. Malpighian tube; 8:
Anterior silkgland ; 9 ; Middle silkgland; 10 : Posterior silkgland; 11 ;

Trachea; 12 :Head

6: Hemocyte;
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Fig.4 The digested map of T-P56
by restriction enzyme
M: Trans2K plus II DNA marker; 1: The digested result of T-P56;

2 The control of plasmid T-P56
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Fig.5 The fluorescent observation

of transgenic silkworm
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Fig.6 The expression profile of
DsRed in different tissues
M: Trans2K plus II DNA marker; 1: Midgut tissue of transgenic
silkworm; 2; Mixed tissues of transgenic silkworm except of midgut;
3. Midgut tissue of non-transgenic silkworm; 4 : Mixed tissue of non-

transgenic silkworm except of midgut
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Cloning and Activity Analysis of a Midgut-specific

Promoter in Silkworm ( Bombyx mori)
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Abstract  The midgut is not only a digestive organ, but also a physiological barrier against invasive

pathogens in silkworm, Bombyx mori. To clone and identify a novel midgut-specific promoter in silkworm, firstly

detected the expression characteristics of a candidate gene BmP56 of tissue-specific expression by RT-PCR, and

found that it midgut-specifically expressed. Furthermore, cloned its upstream regulatory region P56, and

constructed a transgenic vector pBac [ P56DsRedSV40,3 x P3EGFP ] of the expression of red fluorescence protein gene

DsRed drived by the upstream regulatory region P56. By the way of microinjection and fluorescence screening, finally

obtained the transgenic silkworm. The expression detection showed that the reporter gene DsRed only expressed in the

midgut of transgenic silkworm, in consistent with the expression mode of BmP56, indicating that the upstream regulatory

region P56 is an active, midgut-specifcally expressed promoter in silkworm.
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