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Isolation of cDNA Encoding Low Temperature-inducible L-asparaginase
from Soybean (Glycin max)

PARK, Seong-Whan - KIM, Kee-Young - CHEN, Liang - LEE, Jai-Heon*
Faculty of Natural Resources and Life science, Dong-A University, 840, Hadan-2 dong, Saha-gu, 604-714, Busan

ABSTRACT Suppression subtractive hybridization (SSH) was used to isolate wound-induced ¢cDNAs from
wounded soybean. One of low-temperature-inducible cDNA, slti182 showed high homology with genes encoding -

asparaginase. The full length cDNA of slti182, deginated GmASP1, is 1258 bp long and contains an open reading

frame consisted of 326 amino acids. GmASP1 protein showed the highest identity (84%) with putative asparaginase
from A. thaliana (AB012247), but it showed only 55% identity with another isoform of A. tathaliana (Z34884). The
expression of GmASP1 during low temperature stress started to increase 3 hours after treatment, reached the

maximum at 6 hour, and then decreased to the initial level at 48 hours. The amount of GmASP1 transcripts

increased again when low-temperature-treated plants were transferred to room temperature, The present study

suggests that GmASP1 may function to accelerate the protein synthesis which is important in the early response to

low temperature.
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1995, Somerville et al. 1995).

Cold acclimation E9te]] &A1 ©, T2 ekl £
osmolytes®] FAE A4S B2 A ENAM EIEHUEH,
o] 8l omolytes?] &2 o] A& AA A DH &
o] gl= Ao 2 d#| M} (Wanner and Juntila 1999, Xin and
Browse 1998, Kishitani et al. 1994). o} 7] At) 2] eskimo S
oJAl] A9, HALAME tFFe] G EE ZEUS FHEL
2107 cold acclimation 42 AR A| =
2of s AsAS z2tetty &gtk (Xin and Browse 1998).
AEAH 9 ALAofoll= H2AjeAlddl s ST
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Pinhero et al. 1997). Scots pine 2]&¢] cold acclimation %9}
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(Solecka et al. 1999).
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& ALHE FANS0] FRYHNT 15 F879) 750
et At ks AagEo] ¥t} (Hajela et al. 1990, Sutten
et al. 1992, Neven et al. 1993, Ferullo et al. 1997, Rorat et al.
1997, Takahashi and Shimosaka 1997, Thomashow 1998, Kim
etal 2000). AL F5 FAAEL O)RE AW ohjzt 7
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Zt} (Shinozaki and Yamaguchi-Shinozaki 2000, Browse and
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Figure 1. The nucleotide and the derived amino acid sequences of full-
length cDNA of s/ti/82, GmASPI. The underlined sequence indicates
the original s/ri182 clones isolated from SSH. The sequences with bold
letters indicate the predicted start codon and stop codon.
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Figure 2. Amino acid alignment of GmASP1 protein sequence (G. max,
AY096000) with l-asparaginase from A. thaliana-1 (AB01224), O.
sativa (AL442007), H. vulgaris (AF308474), L. luteus (AF112444,
Borek et al, 1999), L. albus (L19141), and A. thaliana-2 (234884,
Casado et al, 1995).
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Figure 3. Phylogenetic relationship of plant l-asparaginase. ClustalX
(version 1.81) and Treeview (version 1.6.6) programs were used to
analyze phylogentic relationship. The sequences are: G. max
AY096000, A. thaliana-1 AB012247, O. sativa ALA42007, H. vulgare
AF308474, A. thaliana-2 734884, L. arboreus X52588, L. luteus
AF112444 | L. albus 1.19141, and L. angustifolius X60691.
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isoform (Z34884)& oF 55%9] H|WZ e SAMS Ho B
QTN AR vwAHE Fyol TRHYt A8
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FElo] LEEe FHU8AE EIHEL Ut} (Sodek and Lea
1993).
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Figure 4. Genomic southern blot analysis of GmASPI. Ten microgram
of genomic DNA was digested with EcoRI or HindlIll and loaded on
each lane. Size markers are indicated on the left.
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Figure 5. Expression of GmASP1 during low temperature stress (5°C)
and following return to normal temperature (25°C ). Fifteen microgram
of total RNA was loaded on each lane. The membrane was reprobed
with 18S rDNA amplified from soybean genomic DNA.
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