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Cloning and Bioinformatics Analysis of Phosphoenolpyruvate Carboxylase( PEPC) in Maize
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Abstract
[ Method | Primarily, the ¢cDNA clone was constructed by RT-PCR amplified with the gene specific primers, then positive clones were se-
quenced and analyzed by bioinformatics. [ Result] The electrophoresis showed that the coding sequence( CDS) of PEPC gene in Zea mays was
2 913 bp and the polypeptide chains coded by PEPC included 926 amino acids, which were hydrophobic amino acids consists of-helix
(61.44% ), random coil (34.43% ) and extended strand (4.12% ), with located in the cytoplasm. There was no transmembrane domain.
The 175 =970 amino acid composition the functional domains of phosphoenolpyruvate carboxylase, in 173 — 184 ; 597 — 609 bits had two phos-

[ Objective ] To clone the phosphoenolpyruvate carboxylase ( PEPC) gene obtained from Zea mays and analyze it by bioinformatics.

phoenolpyruvate carboxylase active site with pyruvate orthophosphate dikinase basing on amino acids sequences comparison. [ Conclusion] The
PEPC gene in Zea mays has been obtained and the amino acids sequence coded by the gene was conserved and contained active catalyst central

site of PEPC.
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tion site 477 ~480 ;604 ~ 607

N - GERE LA 55 N — myris- 84 ~89;89 ~94;135 ~ 1403351 ~356;632 ~ 637 ;642

N — BEEEAL A 5 N - glycosylation site

Bk A A 15, Amidation site

167 ~ 1703279 ~282;
665 ~ 668

495 ~498

toylation site

793 ~798;950 ~955;961 ~966;965 ~970

~647;648 ~ 653;757 ~762;766 ~ 771,767 ~772;

3 it

5EEREEY/NE KRR C, ML, £ K% C,
HYEA CO, #MEE AL JLTF OB S0 4, R R e S
TS SRS R, C, R BT I A A AR K S
)i SN Cili e AR =GP & S| e I SEE AV S eas
VEFRCR, Ty R aist . Wik, AMiT—B% it 4%
o=l C, MYEAS C, MYROEE R, DR HR A 1E
FHRCR, IR B RISy m i H Y. DLat A 1@ G, |
C, MMIZAE 7 C, MM RERS 1S C, MW A1k CO, IS
ROV AEBRCR IR IR BTN o T ILARBE S L ) TR
RIGKIE NG C, A BT A C, HPIUS T 8K 5Em, 75
INFE R PEPC R BE M w s R BB E R
PEPC JE[F 3428 T KR BOe & 8eR" ™ o (HIEX Tt
R B H R K 1 PEPC LR REm Rk, %
C, ZENTE C, Y h INFRIEZ R R R AR B A RZm

1E C, B VEREAR N Fra B, B s B = 0 B R
Pem i B > — ™, 7F Mo’ 8 Mg AEE s L
AR IR TR IR L B E 2 R, K5 B e L TR s
3R, R CO, HITA R R , 743 9 T 4 1 Ry
FRAGE IR . % 0F 5 52 R 1 KoK PEPC 5 IR i 4 T 1
B AL 970 /NS IER i 33 SMART Xof L 25 14 42 3L 16
SIPEATIIRE T, 45 L I 75 175 ~ 970 3 Z LR 4

T T TR s X P I 7R AR A T 1) B RE 45 4 e, HLAE 173 ~
184 597 ~609 7 HAT 2 ANl s 15X AT T 192 22 A At 1% 12 2
S I LA R M e P B R R AL B A A TS

NATT1E Hydrilla verticillata™ ~™ FI Bienertia cycloptera
(Chenopodiaceae) ' ffiff— 5T ESE C, JEFFAN C, FEIRFE
B A SR M P S B, RIWIRE 6 S A AR 2 Fh 28, F
FORB BB (IR PR R RE
it ) 4k ) S AN ) AR T AS [ VR ) RS ] 2
Ik R, WY PEPC B 5066 1F I BELEAR OGP,
T BELEC AR T RS E . PEPC W IIREZ RN T4
EAVEYDOL G E L KBl i B S8 S A T itk — 2
W,

S & 30k
(1] 2%, %88 et N E M ], hEEY TR ,2005,25
(9):19 -23.

(2] skHAE, SR 2,3 - BRENER IS KRR & DDRERINGE . i
2. 932k, 1988,30(1) :54 —61.

[3] MATSUOKA M,FURBANK R T,FUKAYAMA H, et al. Molecular engi-
neering of C, photosynthesis [ J]. Annual review of plant physiology and
plant molecular biology,2001,52.:297 -314.

[4] KU M S B,AGARIE S,NOMURA M et al. High-level expression of maize
phosphoenolpyruvate carboxylase in transgenic rice plants[ J ]. Nature bio-
technology ,1999,17 .76 —80.

(5] 258, VFAE, B, 4. TOKBIRRIGRE N AR 12 (LB AL Y ki
kg o B S ANZIOPT T [T]. 2R 24 1R, 2009,29(5) -
741 -746.



44 %20 #1

I FF EABBRIGEEX R ZACE(PEPC) K R 8 5B 55 o4 117

[6] GASTEIGER E,GATTIKER A, HOOGLAND C, et al. ExPASy: The pro-
teomics server for in-depth protein knowledge and analysis [ J ]. Nucleic
Acids Res,2003,31:3784 —3788.

(7] FRESE, ANGEAT. EATS SEOR M. st Rlas it 2005 :171.

[8] COMBET C, BLANCHET C, GEOURJON C,et al. Network protein se-
quence analysis[ J]. TIBS,2000,25(3) ;147 - 150.

[9] GEOURJON C,DELEAGE G.SOPMA ;significant improvements in protein
secondary structure prediction by consensus prediction from multiple align-
ments[ J]. Comput Appl Biosci,1995,11.681 —684.

[10] SCHULTZ J ,MILPETZ F,BORK P,et al. SMART,a simple modular ar-
chitecture research tool ; Identification of signaling domains[ J]. Proc Natl
Acad Sci USA,1998,95:5857 —584.

[11] LETUNIC I,DOERKS T,BORK P. SMART 6:Recent updates and new
developments[ J]. Nucleic Acids Res,2009,37.229 —232.

[12] JENSEN L J, GUPTA R,BLOM N,et al. Prediction of human protein
function from post — translational modifications and localization features
[J1.J Mol Biol 2002,319(5) :1257 - 1265.

[13] B2 C, #H.C, HAT CAM AT ]. S iR (H
SRS ,2001,14(5) <35 -38.

[14] RERE, ERAT, BERAE. C, JeEEIR i o T-EM S AR N TR I i
(I Al AR A41%,2001,9(2) 198 - 201.

[15] CAMERON R G,BASSETT C L,BOUTON J H,et al. Transfer of C, pho-
tosynthetic character through hybridization of Flaveria species[J]. Plant
Physiol ,1989,90:1538 — 1545.

[16] CHEN X Q,ZHANG X D,LIANG R Q,et al. Expression of the intact C,
type PEPC gene cloned from maize in transgenic winter wheat[J]. Chin
Sci Bull ,2004 ,49:2137 -2143.

[17] XIANG X C,HE L B,SUN J M, et al. Effect of maize PEPC gene in dif-
ferent genetic backgrounds of CMS maintainers and tolerance to photooxi-
dation in the PEPC transgenic line[ J]. Chin J Rice Sci,2009,23(3):
257 -262.

[18] KU M S B,AGARIE S,NOMURA M et al. High level expression of maize
phosphoenolpyruvate carboxylase in transgenic rice plants[ J]. Nat Bio-
technol ,1999,17.76 - 8l.

[19] HUDASPETH R L,GRNLA J W,DAI Z Y, et al. Expression on maize
phosphoenolpyrnvate carboxylase in transgenic tobacco[ J . Plant Physiol ,
1982,98:458 —464.

[20] X, MRmnt, 22 R C, JE& TEHICHNE PEPC RIS RAHIL T ]. 22
Bl Rla,2006,34(23) :6113 -6114,6118.

[21] RAO S K,MAGNIN N C,REISKIND J B, et al. Photosynthetic and other
phosphocnolpyruvate carboxylase isoforms in the single-cell,facultative C
(4) system of Hydrilla verticillata [ J]. Plant Physid, 2002, 130 (2):
876 —886.

[22] MAGNIN N C,COOLEY B A,REISKIND J B, et al. Regulation and local-
ization of key enzymes during the induction of Kranz-lesa,C, type photo-
synthesis in Hydrilla verticillata[ ] ]. Plant Phyid,1997,115.1681 - 1689.

[23] VOZNESEUSKAYA E V,FRANEESCHI V R,KIIRATS O, et al. Proof of
C, photosynthesis without Kranz anatomy in Bienertia cycloptera( Chenop-
odiaceae) [ J]. Plant J,2002,31.649 —662.

[24] CUSHMAN J C,MEYER G,MICHALOWSKI C B, et al. Salt stress leads
to differential expression of two isogenes of phosphocnolpyruvate carboxyl-
ase during Crasulacean acid metabolism induction in the common ice
plant[J]. Plant cell ,1989,1.715 -725.

[25] FONTAINE V,CABANE M, DIZENGREMD P. Regulation of phosphoc-
nolpyravate carboxylase in Pinus halepensis needles submitted to ozone
and water stress[ J . Physid Plant,2003,117(4) ;445 —452.

[26] HUO S P,YAN Q J,SONG G Y, et al. Progress in morphological and
physiological and biochemical indexes of drought resistance[J]. Agricul-
tural research in the arid areas,1995,13(3) .67 -73.

[27] JEANNEAU M,GERENTES D,FOUEALASEAR X, et al. Improvement of
drought tolerance in maize ; Towards the functional validation of the Zm —
Asrl gene and increase of water use efficiency by over-expressing C, —
PEPC[J]. Biochimie 2002 ,84(11) ;1127 - 1135.

[28] NAIDU S L,MOOSE S P,AL-SHOAIBI A K,et al. Cold tolerance of C,
photosynthesis in Miscanthus x Giganteus ; Adaptation in amount sand se-
quence of C, photosynthetic enzymes [ J]. Plant Physid,2003,132(3):
1688 —1697.

[29] KUBIEN D S,VON CAEMMERER S,FURBANK R T,et al. C, photosyn-
thesis at low temperature. A study using transgenie plants with reduced a-
mounts of Rubisco[ J]. Plant Physiol ,2003,132(3) ;1577 - 1585.

[30] GONZALEZ M C,SANEHEZ R,CEJUDO F J. Abiotic stresses affecting
water balance induce phosphocnolpyruvate carboxylase expression in roots
of wheat seedlings[ J ]. Planta,2003,216(6) :985 —992.

(E#% 85 1)

(2] FPERIAE RN it i LS RS T77%: &
6 55 WERERL A SR 2t PCR % SN/T 3731. 6—2013[ S . k.
S EZINEA R IR E TR 522 2013.

[3] TAJIMA K,ENISHI O,AMARI M, et al. PCR detection of DNAs of animal
origin in feed by primers based on sequences of short and long interspersed

repetitive elements [ J . Bioscience , biotechnology and hiochemistry, 2002,
66(10) :2247 —~2250.

[4] PMete, 5K E, 2835 P, 5. PCR {3kl 24 Y 1 o PO 28 SRR
[J]. i 594 ,2010,31(5) :139 - 142.

[5] SOARES S,AMARAL J S,MAFRA I,et al. Quantitative detection of poul-
try meat adulteration with pork by a duplex PCR assay[ J]. Meat science,
2010,85(3) :531 —536.

[6] KNOB A, TERRASAN C R F,CARMONA E C. B-Xylosidases from fila-
mentous fungi ; An overview[ J ]. World journal of microbiology and biotech-
nology,2010,26.389 —407.

(7] i, B, Mig2e , 5. Bt BUSTAME PCR A7 0T 5E [T ].
[E & i412,2010,10(1) :214 - 218,

[8] HismE, #7781, 555, % PCR Lk & L K #TE 0157 . H7[T].
EiRlE 2010,31(8) 212 ~215.

(9] #2H , Wpk A M KL, S, i SRR R I S SR i)
L], hE D AR TR A, 2011 ,21(9) 12120 -2125.

[10] JB5EE, R, PRI, 55 IREfcas o i BT A 6 ot o O MR TR AL

gL )]. E255:11,2014,11(16) :25 -26.
[11] WU L T,CURRAN M D,ELLIS J S, et al. Nucleic acid dipstick test for

molecular diagnosis of pandemic HIN1[ J]. Journal of clinical microbiolo-
gy,2010,48(10) :3608 —3613.

[12] BRASR, B/ INE, i vite, % B2 HINL (R0 S HusisWrigiaim gt
FRITHI NI ] ARkt 201,21 (14) 2871 —2873.

[13] 7E3k, B3, JofEar, S5, A BERIR SRS (RN, EPSPS B ER
FIRZILT . AW I, 2011 ,22(2) 238 —~242.

[14] 200K, 0, R, 5. SR e Eie FoIFL TG i
FHEREEN KB R LT ] HR A, 2006(1) 112 - 15.

[15] DAPP,SIS H,YAN H,et al. Comparison of a new gold-immunochromato
graphic assay for the detection of antibodies against avian influenza virus
with hemagglutination inhibition and agar gel immuno diffusion assays
[J]. Veterinary immunology and immunopathology, 2007, 117 (2 ).
17 -25.

[16] KA, BUHE, X TAR, 55, PCR AR ARSI BE R Bt 5 [T
BTG ,2013,34(20) 62 —64.

[17] FER, 220, PRI, 5. 455 [#pPult PCR S5 SAZRRIAARSSE rI A
DUPURRRIRERLT]. FRICHZE3HT SImIK,2013,20(6) 1436 —439.

[18] WANG C F,ZHANG L F,SHEN X M, et al. Development of a nucleic
acid lateral flow strip for detection of hepatitis C virus( HCV) core antigen
[J]. Nucleosides ,nucleotides & nucleic acids,2013,32(2) :59 - 68.

[19] 5KHVE, Fhl, BUL AR, r BRI ARG PRas e I AR 25 th
(1] fE0R97,2013,39(4) :94 -98.

[20] W0, B0k, BT, 5. 5 R BS TIRAAZ B  RSkeids Dhoadtr ) HBY
DNA[J]. B A e ,2011,11(7 ) 1277 - 1281.



