2016 14 2 344-351
Molecular Plant Breeding, 2016, Vol.14, No.2, 344-351

Research Report

PEPC

, , 150030
* , caihuaneau@sohu.com
(phosphoenolpyruvate carboxylase, PEPC)
N .pH o
N N (Medicago truncatula) PEPC(MtPEPC)
Medtr2g076670.2 Medtr2g076670.2 25 PEPC o 4
MtPEPCs 6  GmPEPCs N
PEPC o 10 Group
° PEPC
(malate dehydrogenase, MDH). (pyruvate kinase, PK) 2
GsPEPCs “ i o PEPC
° MtPEPC GmPEPC
PEPC 0
, PEPC,

H >

Bioinformatics Analysis of PEPC Proteins from Medicago truncatula and
Functional Predictions under Alkaline Stress

Ren Yongjing Song Tingting Jiang Liu  Xu Huihui Cai Hua
College of Life Sciences, Northeast Agricultural University, Harbin, 150030

* Corresponding author, cathuaneau@sohu.com

DOI: 10.13271/j.mpb.014.000344

Abstract Phosphoenolpyruvate carboxylase (PEPC) is a widespread metabolic enzyme in nature, and it participates
in carbon fixation of photosynthesis in higher plants, supply of biosynthetic precursors, regulates of pH. This study
had identified, screened and obtained the protein sequence Medtr2g076670.2 of PEPC gene in Medicago truncatula
through bioinformatics methods, phylogenetic tree was constructed with 25 homologous genes with
Medtr2g076670.2. Functional domains, secondary structure and tissue transcript-leveled expression of 4 MiPEPCs
and 6 GmPEPCs were analysed to predict the biological function of PEPCs in Medicago truncatula. These results
showed that the 10 genes were divided into two Group, and there were different subcellular localization signals in
two Groups, and also there were different expression characteristics in ground and underground tissues between
the two Groups of soybean genes. Through predicting the interaction network proteins, we found the PEPC protein
can interact with malate dehydrogenase (MDH), pyruvate kinase (PK) and 2 unknown functional proteins. In addition,
under alkali stress, GSPEPCs and malic acid dehydrogenase gene were co-expression. It could be speculated that
the reaction of PEPC responsing to alkali stress might be achieved by regulating the organic acid content. The
molecular biological characteristics of MtPEPC proteins and GmPEPC proteins could be obtained by
bioinformatics analysis. This study would provide a theoretical basis for identifying the functional of PEPC protein
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under the alkali stress response.
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1 PEPC
Table 1 Obtaining and location of PEPC proteins in Medicago truncatula and soybean
(bp) (aa) (%) S
Name of transcript Length of gene (bp) ~ Chromosome location Length of protein (aa) ~ Homology (%) S value
Medtr2g076670.2 3570 chr2:32093734..32099214 966 100.00 1 969.5
Medtr8g463920.2 3391 chr8:22564514..22569401 967 95.4 1818.5
Medtr2g092930.1 3358 chr2:39535830..39541285 966 94.1 1696.4
Medtr4g079860.1 3129 chr4:30905150..30912077 966 923 1693.7
Glyma.12G229400.1 3 446 Chr12:38938314..38944919 967 94.3 1826.2
(GmPEPC1)
Glyma.12G161300.1 3540 Chr12:29898332..29906466 967 95.6 1815.1
(GmPEPC1)
Glyma.06G229900.1 3289 Chr06:35345701..35354129 967 95.6 1813.1
(GmPEPC16)
Glyma.12G210600.1 3443 Chr12:36952133..36958451 966 93.4 1718.8
(GmPEPC4)
Glyma.06G277500.1 3675 Chr06:46935641..46944254 966 93.6 1710.3
(GmPEPC-L)
Glyma.13G290700.1 2937 Chr13:39106079..39112900 978 91.6 1 688.7
(GmPEPC4)
GsPEPC GmPEPCs
GsPEPCI1 (Qi et al., 2014) Glyma.12G161300.1. MiPEPCs o
Glyma.06G229900.1 98%~99% ° Group 3  PEPC
PEPC (Glyma.12G229400.1, Glyma.12G161300.1, Glyma.06-
R (G229900.1)  Group 3  PEPC (Glyma.
12G210600.1, Glyma.13G290700.1, Glyma.06G27750-
1.4 PEPC
0.1) . N N N 9
PEPC ¢ 3) Group 3 GmPEPCs
Ser/Thr  Tyr ( . )
- Group GmPEPCs
Group Group . R
o PEPCs
Group PEPC N o
N N N ( L6
Medtr2g076670.2 )
Group 5 PEPCs
i PEPC MtPEPCs ° STRING
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PEPC ( 4. GmPEPCI
( 2). (Glyma.12G229400.1, Glyma.12G35840.1) 10
( 3 5 (Malate de-
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3
Table 3 The annotation name of proteins in the interacted network and their involved biological processes
Names of proteins in the Annotation name of protein in the interaction network Involved biological processes
interaction network
Glyma.20G02980.1
Pyruvate kinase Glycolytic pathway
Glyma.07G35110.3
Pyruvate kinase Glycolytic pathway
Glyma.20G08780.1
Uncharacterized protein Unknown pathway
Glyma.17G10880.1 ARP2/3 ARPC3
ARP2/3 complex ARPC3 Unknown pathway
Glyma.13G16440.1 TCA , ,C4
Malate dehydrogenase TCA cycle, Photosynthesis, C4 pathway
Glyma.12G19520.1 TCA , ,C4
Malate dehydrogenase TCA cycle, Photosynthesis, C4 pathway
Glyma.11G04720.1 TCA s ,C4

Glyma.10G34150.1

s

Malate dehydrogenase, glyoxysomal

TCA cycle, Photosynthesis, C4 pathway

Uncharacterized protein Unknown pathway
Glyma.10G00920.1 TCA , ,C4
Malate dehydrogenase TCA cycle, Photosynthesis, C4 pathway
Glyma.08G06820.1 TCA , ,C4
Malate dehydrogenase TCA cycle, Photosynthesis, C4 pathway
Glyma.12G229400.1 25
PEPC 3 Group o
Group 2 PEPC pH HCO;y
o Group 3 GmPEPCs PEPC
«C ) .
Group GmPEPCs PEP NADP-
° (NADP-ME)
lh (Sakano et al., 1998),
° PEPCs PEPC 9 5
2
2 “ ” PEPC
Hata (1998) GmPEPC7 GmPEPCI/
15 GmPEPC4 98%~99% PEPC .
3'-UTR 37%.
GmPEPC7 3
PEPC °
3.1
6 PEPC
R NCBI (http://www.ncbi.nlm.nih.gov/
4  PEPC 6 genbank/) Mt-
PEPC 91%~98% PEPC (Medtr2g076670.2) o Phytozome
PEPC PEPC (http//www.phytozomenet/) Medtr2g076670.2
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Figure 5 Hierarchical cluster analysis of PEPC proteins of soybean and its interacted proteins in root (A) and leaf (B) under alkali stress
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