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Electronic Cloning and Characterizations of ipi Gene from Helianthus annus
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Abstract: An isopentenyl diphosphate isomerase (IPP) gene from Helianthus annus was cloned by electronic
cloning based on the EST sequences from UniGene of NCBI. Some characters of the ipi deduced amino acid
were analyzed and predicted by the tools of bioinformatics in the following aspects: the composition of amino
acid sequences, hydrophobicity or hydrophilicity, secondary and tertiary structure of protein and function, and
so on. Analysis results showed that ipi gene contained an IPP isomerase domain, belonging to a/f} protein,
despite sequence variations (mainly at the N-terminus), the core structure, sequence and activity sites were

highly similar with other plant IPL
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TTAGCGACGCTAAAAACCTTCAAATATCTTGCAGCCATAGCCCCCATGGGCATCAACACTCCCCAACTAACC
GCGTTCAGTACTCCATGAGTATTTICTCCTGCGTTGGCGGGACCCACCATCACTTCCACTTGCAACAATGGCT
N A
CAATCTTTGATCTCAAAATGTTCAATTCGCCATTCTCASAGCCCTAAGCTTTCTTATCCCCTTTCATTGTCT
QB BB Bt TR He ik G e b H s L S S St e bl e B
TCATCCTCAACCCCCCCACCTCAGTTCCTCTCTTTCAAACCCCGCTTACCTGTTTTCTCTTTCACCGCCGGC
5 5 SHTEVPE JRdQiNE- L S ENESPMERE PN ET SEEEAET-A) 5
GTCTCCTCTTCCTCTTCTCCGGTCACGTC TCCTCCGCTCGGTGC TGATGCAGATTCCACCATGGATGCTGTC
¥ 8 § 5 585 POy T 5P P alAnRe gl T DA Y
CAACGCCGGCTTATGTTTGAAGACGAGTGCATTCTGGTIGATGC TAATGATGGTGTIGTTGGTCATGATACA
QR R LK F BtDSE CH*IHESUDEEGE DilGsly ¥ GV B 3T
ALATACAATTGTCACTTGATGGAGAAGATTGAATCCGAGAACTTGTTGCACCGTGCTTTCAGTGTATICTIG
Br¥ N ol L 'NSECE ISR SORLNVGERL HERGA B 5% F-L
TTCAACTCAAAATATGAGTTACTCCTTCAACAAAGATCCTCAACAAAGGTGACATTCCCTTIGGTATGGACA
E B8 K ¥ 'E Lyl L QuiQeels S Sl K Yool B Lol W T
AACACATGTTGCAGCCATCCACTATACCGAGAATCTGAGCTTATTGAAGAGAATTGCCTTGGTGTCAGAAAT
N, T € .C. S B F _E ¥ K EKESEEVERISE SR VRAC LG ¥ KN
GCTGCACAGAGAAAGCTTCTAGACGAACTCGGTATTCCTTCAGAAGAACTTCCAGTTGATGAGTTTATTCCC
& -9 R E L E B E Lol P STE B B FW D E F T P
CTAAGTCGCATTCTCTACAAAGCACCATCTGATGGAAAGTGGGGCGAACATGAACTTGATTACCTGCTCTTC
< SR ) U AR s B (D, e i ) L R (R ) M
ATTGTACGGGATGTGAGCATGAACCCCAACCCAGATGAGGTIGCAGACGTTAAGTATGTGAACCGCGAGCAL
I. Y RERD Y S ERPER P DIE"Y & ¥ RT Vv KB EE Q
TTA4AAGAGCTGGTGAGGAAAGC AGACGCGGGCGAGGAGGGTCTGAAGCTGTCTCCATGGTTCAGGATAGTT
L RigE L ¥ Rk’ & B A G E-E & LI B L3R % & K11 ¥
GTAGATAATTTCTTGTTCAAGTGGTGGGATCATGTCGAAAAGGGAAGCCTACATGAAGCTGCTGATATGAAG
¥ DYR F L EBoK WeEed H Y IELEK Gy S L HIEf & Ta-0  HRE
ACCATCCATAACCTGTAATTTCATCATTCTTTGAAAAAGATGTTTGATTTATAAAATTATTAGTGTGATTTT
I BE o He W B
GGTATTGCTTTTTTICCCACTTATATGTTTGCAATATTGGATGACTGAGGTTATGCATTAAGGTTATGTAAT
ATTTCAAAAAAATATATAAATATAGCCCTTTGGATTTTAAAAALAAAAAALAAAAAARRAAAARARA

Bl 1 [n H % ipi HE[K] cDNA 731 K HHE T & R 5
Fig.l The full-length cDNA sequence and deduced amino acid of ipi from H. annus
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Fig.2 The RT-PCR amplification of ipi from H. annus
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B, 19 ML AR (Ser) HKMERE, NifHf
E—HKXE. NS&EE, KErIERS
A RE) B TRKERER, ERTIERK
EH. #— P BRI, ABESRMERE S IPI
W4 R BoRFKERE .
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PItER. HYT ipi BRE R RN KRR AT
(Cunningham 1 Gantt 2000), ipi 3 X s8N XAE
ETAMR, EEEAGE. TE LYK
(Ramos-Valdivia % 1997)F1/f 44 (Cunningham 1
Gantt 2000) &8 KM . FEHEAEDURE T2 M E
ML (Be kiR TR, A REBURIT P ) A 3
RINA IPI (Campbell 55 1997; Laule % 2003). ¥
F PSORT #2751 [6] H 3% ipi 5 R g tD F= 44T e AL
M RE2) Bon, W HZEipi EFE R E {1
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Table 1 An analysis of composition and physical and chemical characters of deduced
amino acid sequence of ipi among the different plants and E. coli
ERE HEMEE SFE/ Hit BHESEE SHEE GKEEE S
MAOEE  KDa s ERMEE % MBI MlLmie D e A
mHE%E — 295 33.46 542 10.51/13.90 25.76 34.58  43.96 (B TAREREA)
BR (1) AAB67741.1 291 33.21  5.69  12.37/15.12 22.34 36.43 4388 (BTAREEEA)
(2) AAC49932.1 284 32.61  6.10  13.03/14.44 21.48 3732 33.70 (BT REHEA)
HE (1) BAB40973.1 290 3320 5.94  12.41/14.14 23.45 3655  34.63 (BFREEA)
(2) BAB40974.1 235 27.18 487 11.06/17.45 - 20.85 37.02  26.80 (BTREEA)
HEFEX CAA57947 287 3295 526  11.50/15.33 22.65 3693 3740 (BTREXENO)
B R AF111843.1 234 2675 490 11.11/16.67 20.94 37.18 2351 (BTREEO)
E*k AF330034.1 237 27.23 486 11.39/18.14 18.98 36.71  23.63 (BTHEEA)
K AAD26812.1 182 20.51  5.94 9.89/11.54 26.37 36.81 26.17 (B TREEA)
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Fig.3 Predicted hydrophobicity/hydrophilicity of the sequence of ipi deduced amino acid from H. annus
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Fig.4 3-D structure of IPI from H. annus
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Fig.5 Structure domain analysis of IPI from H. annus
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