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Abstract ; Through homology-based cloning and RACE (rapid amplification of ¢cDNA ends) methods, the
whole sequence of Na*/H" antiporter gene ThNHXI of Iris halophila Pall. was cloned. The whole length
of this gene is 1 946 bp, which contains an open reading fragment ( ORF) with a length of 1 611 bp and
encodes 537 amino acids. The results of sequence comparison and phylogenetic tree analysis show that
the identity of amino acid sequences encoded by ThINHXI gene and by NHXI gene of other eleven species
is up to 96.2% , the same sequence accounts for 61. 7% , meaning that the conservation of this amino
acid sequence is higher. The branch length of I. halophila and other species in phylogenetic tree is larger
than 1.2, indicating that their genetic relationship is far away. There are two conserved domains in amino
acid sequence encoded by IhNHXI gene, namely ammonia chloride pyrazine binding site and CaM
binding domain, which is the typical binding site and important regulation domain of NHX1 protein,
respectively. The analysis results of the second structure and transmembrane domain of this protein show
that in the second structure of protein encoded by IThNHX1 gene, o helix accounts for 48.60% , random
coil does 32.03% , extended strand does 14.71% and hydrogen bonding turn does 4. 66% , and there
are 10 transmembrane domains in this protein. Moreover, the optimization design steps of 5" end forward
primer in 5'RACE method are concluded in order to improve the specificity of PCR amplification.
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Fig. 1 PCR amplification result of IhNHXI gene of Iris halophila
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CTTGCAATTGGGGCGATTTTTTCTGCAACAGATTCCGTTTGCACCTTGCAGATTCTTAACCAGGATGAAACACCATTATTATATAGCTTG
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v ¥ P L S F LS NL TR K T®PNZEIKTTUFNOQIQVT I W WA
GGTCTTATGCGTGGTGCAGTATCAATTGCACTTGCTTACAAACAGTTTACAAGTTCTGGCCACACCCAAATGCCTGGCAATGCAATGATG
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GGAAAGCATCTGGCCCACATGGCTTCAGATCTCTCAGCTACTTCCGATTCTTTTCTACTTCCCCTACTCGGAAACGGTCAGGGATCCGAG
G K HL A HMAS DU LS ATS DS FLULU®PILILGNGZQ G S E
ATTGAAACGGCGCAAAGTCTACATCGCCCACCAAGCCTCCGCATGCTTCTTAGTAAGCCGACCCACACCGTCCACCACTATTGGCGTAAG
I E T A Q S L HRP P S L RMLULS KPP THT VHUHY WR K
TTTGACGACTCCTTCATGAGGCCTATGTTTGGCGGACGAGGCTTTACTCCGTTTGTGCCCGGTTCACCAACCGAAACAAGCCGCCATTTT
F D DSVFMR®PMFGGIRGPFT®PVFV?P GS P TE T S R HF
TAACGTCGATGAGCTAGAACAGATTATGGCGAGGAGAGGAGGCAAAGAGAGAATCAGACTAAGTTACATTTATGTGTTCTATAGTGCCCT
GACATGTATGTAATCATGTTCATAAGTTTTGTATCTGCCCCCTATAGTGTTAATATGTCTACTTAACACTCATATCTTGATCCACAGGAA
CTTACTTAAATGGGCTTTCTATGTTTTATATTTTTCTTCTTCAGAATCACTGTATATATAACTTTTGTGTAAAGGAGAAATGGACTCATT
CGAATTGTTGCGTTTAAGGAAATCATTTTTAAGTTCTTGAAAAAAAAAAAAAAAA
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Fig. 2 cDNA sequence of I[hNHXI gene of Iris halophila Pall. and its amino acid sequence encoded
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A, FEEMIELE S5 Ammonia chloride pyrazine binding site; B: CaM ZEACERIER CaM binding domain.

IH: 3 # 5 & Iris halophila Pall.; CS: Fl1# Citrus sinensis (Linn.) Osbeck; CC: 4 &% % Citrus clementina Hort.; TC: FI A Theobroma cacao Linn.;
VV. %] Vitis vinifera Linn.; PE. BAT Phyllostachys edulis ( Carr.) J. Houz.; AL; “F-#5%E Aeluropus lagopoides (Linn.) Trin. ex Thwaites; DF; XUF#
¥ Diplachne fusca (Linn.) Kunth; ZJ. 25255 Zoysia japonica Steud.; PA: 7735 Phragmites australis (Cav.) Trin. ex Steud.; SI: /NK Setaria italica
(Linn.) P. Beauv.; ZM: F>K Zea mays Linn.

B3 EHREE INHX]I EEHEHESERFT 5 EMEY NHX1 EESERF IR
Fig. 3 Comparison of amino acid sequence encoded by ThNHXI gene of Iris halophila Pall. with that of NHX1 protein of other species
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Thwaites; DF; X7 & Diplachne fusca (Linn.) Kunth; Z]J . LRI Zoysia
Japonica Steud.; PA: 7 5 Phragmites australis ( Cav.) Trin. ex Steud.;
SI: /K Setaria italica (Linn.) P. Beauv.; ZM: LK Zea mays Linn.

E4 EFNHXI EESEBRFIIATHELRSEREM 11 #EY
B R gt

Fig. 4 Phylogenetic tree of Iris halophila Pall. and other eleven
species based on amino acid sequence analysis of NHX1 protein
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Fig. 5 The second structure of protein encoded by IhNHXI gene of Iris halophila Pall.
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Fig. 6 Transmembrane domain of protein encoded by IThNHXI gene of Iris halophila Pall.
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