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Abstract: Although necessarily contributing to regulating the activities of the proteins that involved in maintaining
growth and development of living organisms heavy metal elements such as Cu Pb and Cd will become detrimental to
plants at excess concentrations in the environment. However plants can respond to and survive in heavy metal contami—
nated conditions through different strategies among which arousing multiple heavy metal-related genes is very essential.

Therefore identification and functional analysis of crucial genes that associated with heavy metal response is of great im—
portance in elucidating the plant tolerance mechanism and finally improving the resistance to heavy metal stress. Dna]
proteins belonging to molecular chaperone family were widely found to be very important in response to biotic and abiot—
ic stresses. In the present study we first identified an aluminum responsive gene  GmDnaJl (Glycine max DnaJl) from
soybean transcriptome sequencing data. Then we analyzed the sequence of this gene and found that it encoded a DnaJ—

like protein containing 101 amino acids with the isoelectric point of 8. 97. By means of homogeneous analysis we further

120144125 1 2015-0347
: (KJ2013080) ; (ZRC2013372) .
(19800 (E-mail) huangsc@ ahstu. edu. cn.
(E-mail) liuar@ ahstu. edu. cn.



GmDna]l 289

revealed that GmDnaJl had the highly conserved J domain structure which was the typical characteristics of type III Dna]
proteins. Phylogenetic analysis of GmDnaJl with other J proteins from different plant species implied that the protein
probably exerted its role in response to heavy metal stress. In order to investigate the possible function of GmDnaJl we
used pre-cultured and uniformly grown soybean seedlings and then treated with 0 or 100 pwmol * L* Cu®* Ph** and Cd**
solutions. The root tips of each sample were subsequently harvested at 0 12 24 48 and 72 h respectively. RNA were
extracted and subjected to reverse transcription. After that real time quantitative PCR (RT-qPCR) was performed to re—
veal the expression patterns of GmDnaJ1 under different heavy metal stresses for different times. The results indicated
that comparing with the controls GmDnaJ1 could be dramatically up—regulated by Cu Pb and Cd stresses over time. The
expression level of GmDnaJ1 increased at first and then decreased. We noticed that the peak of GmDnaJ1 expression ap—
peared at 24 h after being treated with Pb or Cd solution whereas the peak of the gene occurred at 48 h when the soybean
suffered from Cu stress; Furthermore we observed that the extent of GmDnaJl expression varied in response to different
heavy metal elements implying a possibility that GmDnaJ1 exhibited different response models when the plants suffered
from different heavy metal stresses. The above results suggested that the soybean GmDnaJl not only involved in alumi—
num response but also played an important role in response to heavy metal stresses such as Cu Pb and Cd and probably
participated in the resistance to heavy metal toxicity. The present findings will provide some experimental basis for the
functional analysis of GmDnaJ1 and its molecular mechanism in response to heavy metal stress.
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