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False phenomena of insect two-hybrid system caused by silkworm’s

proteins BmHSP83 and BmMAD3

FANG Kang"~ PENG Hai-Tao© HU QiongBo™ ™ ( College of Plant Protection South China Agricultural
University Guangzhou 510642 China)

Abstract: Insect two-hybrid system ( I12H) is a technology used to explore the interactions of proteins in
insect cells. In current experiment I2H vectors of silkworm ( Bombyx mori) proteins BmHSP83
BmPDIAS BmMAD3 and BmMAN1 were constructed by means of Gateway cloning technology. Then
these 12H vectors with the reporter plasmid pUASH.uc were transferred to SF-9 cells for fluorescence
detection. The results indicated that the reporter gene was not activated when pIlE2-AD-BmHSP83 or plE2-
AD-BmMAD3 was transfected in the cells because the light intensity in treatments and control ( pUAS-.uc
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transfected) were not significantly different. However when respectively transfected with pIE2-DBD-
BmHSP83 or plE2-DBD-BmMAD3 plasmid the light intensity of cells were increased significantly because
the reporter gene was activated which suggested that BmHSP83 and BmMAD3 cause 12H false-positives.
Furthermore the activation of reporter gene were significantly promoted after co-transfected by pIE2-DBD-
BmHSP83 and plE2-AD-BmPDIAS  or plE2-AD-BmMAD3 and plE2-DBD-BmMANI1
that BmHSP83 interacts with BmPDIAS BmMAD3 interacts with BmMAN1 which leads to true positive
reaction and forms an additive effect with the false positive of BmHSP83 and BmMAD3. However the
reporter genes were not activated when the vectors plE2-AD-BmHSP83 and plE2-DBD-BmPDIAS or
plE2-AD-BmMAD3 and plE2-DBD-BmMANI were co-ransfected which suggested that the plE2-AD-
BmHSP83 / BmMAD3 lead to false-negative. Probably the I2H fake phenomena is related to the
transcription function of BmHSP83 / BmMAD3. Therefore the fusion proteins of the BmHSP83 /

BmMAD3 and DNA binding domain ( DBD) will have two functions of DNA binding and transcriptional

which suggested

activation so that trigger the expression of downstream reporter genes. On the contrary the fusion proteins
of the BmHSP83 / BmMAD3 and transcriptional activation domain ( AD) will inhibit the expression of
downstream reporter genes. Our research provides new insights to I2H experiments of proteins with the
function of transcriptional activation.
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Fig. 1  Schematic diagram of I2H analysis principle

C pIE2-DBD  pIE2-AD

- B :

( Mon et al. 2009) , Note: A If the two proteins

interacted the reporter gene was activated; B If two proteins did not interact the reporter gene could not express; C  Schematic

diagram of pIE2-DBD pIE2-AD and reporter genes of insect two-hybrid vectors ( modified on the basis of Mon et al.  2009) .
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Table 1 Proteins information of silkworm in this study

Protein
NCBI Primer sequence (5°-37)
Name Description
NCBI accession number
F: CACC ATGCCGGAAGAAATGGAGA
BmHSP83  Heat shock protein 83 NP_001036876. 1

R: TTAATCAACGTCCTCCATGCGAGATGCAT

F: CACC ACCATCAGCCTGGTTCTG

BmPDIA5 Disulfide-isomerase A5 XP_021206134. 1
R: TCATTACAGCTCGTCTTTAACTTCCG
F: CACC ATGTTCCCGTTAACTC
BmMAD3  Mothers against decapentaplegic homolog 3 XP_004933309. 1
R: CTAGGACATAGAGGAGCACG
F: CACC GCCGATCAAGTCGAGTC
BmMAN1  Inner nuclear membrane protein Manl XP_021208957. 1
R: TTACTCATCCCATGAGCGTTG
1.3 ( Relative light unit RLU)
pUAS-Luc ( pUAS-Luc)
SF9 96 o
100 L 90%
. FuGENE® HD 2
( Promega ) 4 plL
1 pg 10 min., 2.1
96 10 wL FuGENE®HD / 4 PCR
60 h BmMANI
o 3 . (2 328 bp) . BmHSP83 (2 151 bp) . BmPDIAS
1.4 (1899 bp) BmMAD3 (1 335 bp)
100 pL 96 96 ( 2)o PCR
Bright-Glop Luciferase Assay System pENTR-TOPO
( Promega ) 100 pL 10 min PCR
Synergy H1 ( Bio-Tek o
)
M 1 M 1 M 1 M 1
MW (bp) MW (bp) MW (bp) MW (bp)
5000 5000 5000 5000
3000 3000 3000 3000
2000 2000 2000 2000
1500 1500 1500 1500
1000 1000 1000 1000
A B C D
2 PCR
Fig. 2  Electrophoresis profile of PCR products of entry vectors
: M DNA DL5000 marked DL5000; A4 BmMANI; B4 BmHSP83; Cd BmPDIAS; D4 BmMAD3,
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Fig. 3 Electrophoresis profile of PCR products of objective vectors
: M DNA DL5000 marked DL5000; Al-A3 plE2-AD-BmHSP83; B1-B3 plE2-DBD-BmHSP83; C1-C3
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