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Bioinformatics Analysis of PEPC Proteins from Medicago truncatula and

Functional Predictions under Alkaline Stress
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Abstract Phosphoenolpyruvate carboxylase (PEPC) is a widespread metabolic enzyme in nature, and it participates in carbon
fixation of photosynthesisin 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 MtPEPCs 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 dso there were different expression characterigtics 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 akali 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 atheoretica bass for identifying the
functional of PEPC protein under the alkali stress response.
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Table 1 Obtaining and location of PEPC proteinsin Medicago truncatula and soybean
Hes TR HE R K (bp) Gtk e i HAFKE (@) [FVENE(%) S E
Name of transcript Length of geneChromosome location Length of proteinHomology (%) Svaue

(bp) (a8)
Medtr2g076670.2 3570 chr2:32093734..32099214 966 100.00 1969.5
M edtr8g463920.2 3391 chr8:22564514..22569401 967 95.4 18185
Medtr2g092930.1 3358 chr2:39535830..39541285 966 94.1 1696.4
M edtr4g079860.1 3129 chr4:30905150..30912077 966 92.3 1693.7
Glyma.12G229400.1 3446 Chr12:38938314..38944919 967 94.3 1826.2
(GmPEPC1)
Glyma.12G161300.1 3540 Chr12:29898332..29906466 967 95.6 18151
(GmPEPC1)
Glyma.06G229900.1 3289 Chr06:35345701..35354129 967 95.6 18131
(GmPEPC16)
Glyma.12G210600.1 3443 Chr12:36952133..36958451 966 93.4 17188
(GmPEPCA4)
Glyma.06G277500.1 3675 Chr06:46935641..46944254 966 93.6 17103
(GmPEPC-L)
Glyma.13G290700.1 2937 Chr13:39106079..39112900 978 91.6 1688.7
(GmPEPCA4)
0] 11H) 2000 BN A0 i) AT T eH] 10
B 1 g A2 4 ALK S PEPC S il
Figure 1 Domain of PEPC in Medicago truncatula and soybean
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Figure 2 Phylogenetic tree of Medtr2g076670.2 gene
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Table 2 Predicted information of the primary and secondary structure of homol ogous protein in Medicago truncatula and soybean

¥ o 1 & WA T ICRES IR X B R Ak £ a T e T V4 i 5 7
Transcript name Signa peptidePhosphorylation  Secondary structure prediction  Subcellular localization
and predictions
transmembrane
segment
Medtr2g076670.2 ¢ Ser: 2; Thr: 15, o—8R0E. AMNBGAENEE % U, TSRS TR,
No Tyr: 8 Alpha helix, random coil, £
extended strand Nucleus, microbody (peroxisome),
mitochondrial meatrix space, lysosome
(lumen)
Medtr8g463920.2 TG Ser: 23; Thr: 13; 04808 AHIMBLSRAEEE 12 LR
No Tyr: 9 Alpha hdix, random coil, fiiA. IH-ERIRSRBEMAE
extended strand Nucleus, mitochondria matrix space,

microbody (peroxisome), mitochondria

inner membrane

Medtr2g092930.1 & Ser: 28; Thr: 14;0-4RJE. AR ESENIEMEE LRAAFIEDT, Fik.
No Tyr: 9 Alpha hdix, random coil, &Rt Lt fA kg
extended strand Mitochondrial matrix space, microbody
(peroxisome), mitochondria  inner
membrane, mitochondria
intermembrane space
Medtr4g079860.1 & Ser: 27, Thr: 17; 04308, ARINBSERIEMEE ZohiiAIEpT. Pk,
No Tyr: 6 Alpha hdix, random coil, &Rt Lt fA R
extended strand Mitochondrial matrix space, microbody
(peroxisome)mitochondria matrix

space, lysosome (lumen)

Glyma.12G229400.1 75 Ser: 24; Thr: 14; 0-420E. ARNBGAEANEE . LRRARILT
No Tyr: 9 Alpha hdix, random coil, i, 4RI TR
extended strand Nucleus, mitochondria matrix space,

microbody (peroxisome), mitochondria

inner membrane

Glyma.12G161300.1 1 Ser: 24; Thr: 14; 03858 RN BLSRAEEE B RHEIT . Uik, %, 4Rk ST
No Tyr: 9 Alpha hdix . random coil . 4
extended strand Mitochondrial matrix space. microbody

(peroxisome). nucleus. mitochondria

inner membrane

Glyma.06G229900.1 ¢ Ser: 26; Thr: 15;0—420E. AN BLSRAEEE BRI RHL T, Uik, #%. 4Rk saE
No Tyr: 10 Alpha hdix . random coil . /4
extended strand Mitochondrial matrix space. microbody

(peroxisome). nucleus. mitochondria
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inner membrane

Glyma.12G210600.1 75 Ser: 26; Thr: 14; 03308 MBS AAE e R pRAL . T, ZemifRie. 2k
No Tyr: 7 Alpha hdix . random coil . &I
extended strand Mitochondrial matrix space. microbody
(peroxisome)mitochondria inner
membrane mitochondria
intermembrane space
Glyma.06G277500.1 1 Ser: 28; Thr: 13;0-M3JE. AHNBGEAGEMEE LRI, Mk . LRk
No Tyr: 9 Alpha hdix . random coil . Mitochondrial matrix space. microbody
extended strand (peroxisome)mitochondria inner
membrane
Glyma.13G290700.1 715 Ser: 28; Thr: 13;0—430E. UM BLSRAGEEE BRI . T, ZemifRiiE. 2k
No Tyr: 9 Alpha hdix . random coil . &I

extended strand

Mitochondrial matrix space. microbody

(peroxisome)mitochondria inner
membrane mitochondria
intermembrane space

N Glymal2G210600.1 7 AR A o
R IE B A, HRIER T, ZEEN LRI,
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Glyma.08G06820.1 3 B Ay - SR IR i Ui o H b
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T Iz IR AR AR AR Ak e SRR E -

43 5% K . PEPC B AR AN o [ 2 R R A
AT RIS (B 6), ATLLRITER 1, 3 h A
DRl [l ik Bk B T f KA, e o R Rl el A Ak,
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Table 3 The annotation name of proteinsin theinteracted network and their involved biological processes

RSB
Names of proteinsin

the interaction network

LR AR AR
Annotation name of proteinin
theinteraction network

Z 5 R
Involved biological processes

P AR Vil Wl AR 142
Glyma.20G02980.1 ) )
Pyruvate kinase glycolytic pathway
P AR Vil Wl AR 142
Glyma.07G35110.3 ) ]
Pyruvate kinase glycolytic pathway
RFIEA REnigAE
Glyma.20G08780.1 ) )
Uncharacterized protein Unknown pathway
ARP2/3 5 £/ ARPC3 ARENEAT
Glyma.17G10880.1
ARP2/3 complex ARPC3 Unknown pathway
SRR I TCA TE¥F, J6&1EH, CA iz
Glyma.13G16440.1 )
Md ate dehydrogenase TCA cycle, Photosynthesis, C4 pathway
SRR I A TCA g3, Jei1EH, CA I
Glyma.12G19520.1 )
Md ate dehydrogenase TCA cycle, Photosynthesis, C4 pathway
SRR ARG, CRERRIGIMAE TCA g3, Jei1EH, CA I
Glyma.11G04720.1 )
Md ate dehydrogenase, glyoxysomal TCA cycle, Photosynthesis, C4 pathway
RFEA REnigAE
Glyma.10G34150.1 ) )
Uncharacterized protein Unknown pathway
SRR I TCA 13, Jei1EH, CA IR
Glyma.10G00920.1 )
Md ate dehydrogenase TCA cycle, Photosynthesis, C4 pathway
SRR I TCA 13, Jei1EH, CA IR
Glyma.08G06820.1 )
Md ate dehydrogenase TCA cycle, Photosynthesis, C4 pathway
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