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Abstract; Self-incompatibility (SI) is the prevalence of phenomenon in the process of plant reproduction,it is an in-
traspecific reproductive barrier adopted by angiosperms that allows the pistil to distinguish between self (genetically
related) and non-self(genetically unrelated) pollen. Inorganic pyrophosphatase(IPPase) play important roles in regu-
lating the growth and development in plants. In order to better understand the mechanism of IPP gene in the self-in-
compatibility of Citrus grandis var. shatianyu ,the inorganic pyrophosphatase gene of C. grandis var. shatianyu was

cloned and physicochemical properties of pyrophosphatase were analyzed. The total RNA was isolated from style of
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C. grandis var. shatianyu used the total RNA Purification System(Invitrogen) and following the manufacture’s pro-
tocols. According to the EST sequence(internal fragment of inorganic pyrophosphatase gene) in suppression subtrac-
tive hybridization libraries of C. grandis var. shatianyu style,4 specific primers 5'-GSP1,5'-nGSP1,3'-GSP2 and 3'-
nGSP2 were designed for amplifying 3-RACE and 5-RACE of the gene. The full-length sequences of cDNA of inor-
ganic pyrophosphatase gene were obtained from suppression subtractive hybridization libraries of C. grandis
var. shatianyu style by the SMART-RACE PCR method. A comparison of the similarity of the full-length ¢cDNA se-
quence of the inorganic pyrophosphatase gene was performed in the GenBank database used the BLAST
program. DNAman software was used for mino acid sequence and homology analysis. Prediction of molecular weight,
isoeletric point(pl) and hydrophobicity were performed by using on line software ExpASy and DNAman. A 150 bp
band in 3-RACE,and a 900 bp band in 5-RACE were cloned by nested and non nested PCR method. For the full-
length cDNA sequences,the middle sequence,3-RACE and 5-RACE sequence of the inorganic pyrophosphatase gene
were spliced and formed the full-length cDNA sequences. As a result, the cDNA of inorganic pyrophosphatase was
1 136 bp in length containing an 654 bp open reading frame( ORF) , which encoded a protein of 217 amino acids with a
170 bp 5 untranslated region(5 UTR) and a 321 bp 3 UTR. The sequence of the cloned cDNA of the inorganic pyro-
phosphatase from C. grandis var. shatianyu was registered in GenBank under the accession No. KF990474. In addi-
tion, through the DNAman software analysis,the deduced molecular weight of encoded protein of the full-length cD-
NA sequence was 24.4 kDa and theoretical pl value of 5.96. Protein domain analysis showed that IPPase of C. gran-
dis var. shatianyu and pyrophosphatase have the same conserved domain. Bioinformatics analysis showed that the 1P-
Pase gene was a hydrophilic protein without any signal peptide,has no winded helix structure and transmembrane do-
main. The full length inorganic pyrophosphatase ¢cDNA from C. grandis var. shatianyu was cloned and
characterized. Blastn search results showed that the sequence of IPP gene of C. grandis var. shatianyu was highly
homologous with IPP gene of variety plants. The homology analysis indicated that C. grandis var. Shatianyu IPPase
gene shared 87 % nucleotide sequence homology with Populus trichocarpa and Hevea brasiliensis IPPase sand 100 %
amino acid sequence homology with Citrus clementina TPPase. The research results would provide the basis for fur-
ther exploration of the function of inorganic pyrophosphatase in self-incompatibility of C. grandis var. shatianyu.

Key words: Citrus grandis var. shatianyu; inorganic pyrophosphatase; full-length ¢cDNA; gene cloning; se-
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Fig. 1 Electrophoretogram of total RNA of self-pollinated

style in Citrus grandis var. shatianyu
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Fig. 2 Result of IPP 3'RACE amplification
M. DNA Marker DL-2000, the same below.
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gagcatcagttctcttgctttcctctacttaagecgecccgtagaggaacttaactttaata
tcttcgccattactectectectettttecgagategttgegtttectttgtggtecttgaaget
tcgttctegttaggcectgtttggetttcagtacttgaactgttacggttATGATGGCTC
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GGGCTAAAGCCATCGGACTCATGCCTATGATTGATCAGGGTGAGAAAGATGATAAGATCA
R A KAI GLMPMTIDOQGEI KDT DI KTI
TTGCTGTCTGTGCTGATGATCCCGAGTACCGACACTACAATGACATTAAGGAGCTTCCAC
I Av CADUDU®PEYIRHYNDTIIKETLP
CACATCGTTTGGCTGAGATCCGCCGCTTCTTTGAAGACTACAAGAAAAATGAGAACAAGG
P HRUILAZETIIRIRUEFEFEDYZ K KNZE N K
AAGTTGCTGTAAATGACTTTCTGCCAGCCTCTGATGCCTATAATTCAGTCCAGCAGTCTA
EVAVNDU FUL PASDAYNS V QO Q S
TGAACCTCTATGCTGACTATATTGTGGAGAGCTTGAGGCGGTAGtcgtttgatcacctga
M N L Y A DY IV E S LIRR *
gtgatagattcggtcgtgtgatgtttcatacagatatggtgttgttacatatacaagccce
ttttatcattacaagaaactctatttctccttgcatgcacgcacaatgtttcttcaaatyg
cgtgcctatatagtgcattttcttggttaattgactactactactacgeccecgtgaaactyg
gatgatggtatgatggcgataattttgaacaagtctcacttgtaaagtttctctctttta
ttatatgctgagagatacatttttgtcaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

IPP [ cDNA JFFAHEN 9 ZEERRIT 51 R 1 % (ATG) FIZ 1L B (TAG) I F Rk #x .
Fig. 4 Nucleotide sequence of IPP cDNA and the deduced amino acid sequence
The start codon(ATG) and the stop codon(TAG) were single-underlined.
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C. shatinyu = ———-— MMAPPIETSSKTPVSQPPAHPPLNERILSSMSRRSVAAHPWHDLE 30
C.clementina  ——— MMAPPIETSSKTPVSQPPAHPPLNERILSSMSRRSVAAEPWHDLE
H.brasiliensis = —-———- MVPPIETPDKTHVSKQSSHPPLNERILSSMTRRSVAAHPWHDLE
R. communis MLEVADMVQPIETPNKAPVTKQSSHPPLNERIISSMSRRTVAAHPWHDLE
P.trichocarpa @  ———- MAPPIETPSKLPISRHSSHPPLNERILSSMNRRSVAAHPWHDLE
V.vinifera = ———- MAPPIETPNKALNSHQHSHPPLNERILSSMTRRAVAAHPWHDLE

x, ckaokk, | ¥ : » kool s oskokak skok  okokaoiokokookok
C. shatinyu IGPGAPKIFNCVIEIGKGSKVKYELDKKSGLIMVDRVLYSSVVYPHNYGF 100
C.clementina IGPGAPKIFNCVIEIGKGSKVKYELDKKSGLIMVDRVLYSSVVYPHNYGF
H.brasiliensis IGPGAPKIFNCVIEIGKGSKVEYELDKKTGLIKVDRVLYSSVVYPHNYGF
R. communis IGPGAPKIFNCVVEIGKGSKVKYELDKKSGLIKVDRVLYSSVVYPHNYGF
P. trichocarpa IGPEAPKIFNCVVEIGKGGKVEYELDKKTGLIKVDRVLYSSVVYPHNYGF
V.vinifera IGPGAPTIFNCVVEIGKGSKVKYELDKKTGLIKVDRVLYSSVVYPHNYGF
dedok ko okokoR | skoofok ] okokaokskokook s okokax sfekeookokookskokoofokkokokok
C. shatinyu IPRTLCEDNDPLDVLIIMQEPVLPGCFLRAKAIGLMPMIDQGEKDDKIIA 1350
C.clementina IPRTLCEDNDPLDVLIIMQEPVLPGCFLRAKAIGLMPMIDQGEKDDKIIA
H.brasiliensis IPRTLCEDNDPLDVLIIMQEPVLPGCFLRAKAIGVMPMIDQGEKDDKIIA
R. communis IPRTLCEDSDPLDVLIIMQEPVLPGCFLRAKAIGLMPMIDQGEKDDKIIA
P. trichocarpa IPRTLCEDNDPMDVLIIMQEPVLSGCFLRAKAIGLMPMIDQGEKDDKIIA
V.vinifera IPRTLCEDNDPMDVLVIMQEPVLPGCFLRAKAIGLMPMIDQGEKDDKIIA
seacofefecfeoraeok | ook 1 okokek ; skekaiofofeskok | okskaoioiokokekok o Sokkskokokokkkokok sk g ok
C. shatinyu VCADDPEYRHYNDIKELPPHRLAEIRRFFEDYKKNENKEVAVNDFLPASD 200
C.clementina VCADDPEYRHYNDIKELPPHRLAEIRRFFEDYKKNENKEVAVNDFLPASD
H.brasiliensis VCADDPEYRHYNDIKELPPHRLAEIRRFFEDYKENENEEVAVNDFLPASD
R. communis VCADDPEYRDFDDIKELPPHRLAEIRRFFEDYKKNENKEVAVNDFLPASD
P. trichocarpa VCADDPEYRHYNDIKELPPHRLAEIRRFFEDYKENENKEVAVNDFLPASD
V.vinifera VCADDPEYRHYTDINELPPHRLAEIRRFFEDYKENENKEVAVNDFLPSSS
dedcokokaaciok 1 oksk s efokaoiokokookkokofoiokokook okokok | seoiokskookokok ok,
C. shatinyu AYNSVQQSMNLYADYIVESLRR 222
C.clementina AYNSVQQSMNLYADYIVESLRR
H.brasiliensis AYKAVQHSMNLYADYIVESLRR
R. communis AYNAVQHSMNLYADYIVESLRR
P. trichocarpa AYEAIQHSMNLYADYIVESLRR
V.vinifera AYEAIQHSMNLYADYIVESLRR
sy o s dgeokokookokokokokokokokok ok
K5 6 FAEY) TCHL AR 0L I S SRR T S LU 1 vb il 2. ST 3. MR s 4. BB 5. B 6. WAL
Fig. 5 Alignment of amino acid sequences of IPPase from six species of plants 1. Citrus grandis var. shatianyu;
2. C. Clementina ; 3. Hevea brasiliensis; 4. Ricinus communis; 5. Populus trichocarpa ; 6. Vitis vinifera.
Putative conserved domains have been detected, click on the image below for detailed resulits.
Query seq. N R R A

Specific hits

Superfanilies

metal binding sites § A A A A
substrate binding site § A A A

dimer interface S) 1Y

purophosphatase
pyrophosphatase superfamily

K 6 IPP HE B0 ST 45 10 s 2
Fig. 6 Conserved domains of IPP gene
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grandis var. shatianyu

Hydrophobicity analysing of PPase in Citrus
Abscissa is the amino acid sequence of
the encoded protein; ordinate is the pro-hydrophobic value; “—7”

represents hydrophilic; “~+"refers to hydrophobic.
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