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atacaggcctcgagggccgaattecgttgctgtcgattgttgatcattecatctecatcacctect [
tatatattatattazaataaattaataaatattaacaaggaagtgtttaagtttgttgatcatacaacaatc 136

ATGGCAGCAAGTGCAACAACAATGTTGCTAAAATACCCAACTACTGTTTGTGGAATACCAAATTCATCCGCA 208

M A A S A TTMULL K Y P T TV CG I P N S 8§ A 24
AACAATTCTACTGATCCTTCAAATAACATCGTCCAAATTCCACARACTACTACTACTAATAGCCCGCTACTT 280
N N S$ T D P S N NTIT V QI P Q TTTTN S P L L 48
AAGTTCCGTACTCCTAATAAACCCGTTAACGCCGTCGCTGCCCCGGCTTTTCCGTCCGTAACCACCACTACA 352
K F R T P N K PV N*™~ V AAPATFU®P SV TTTT 72
ACCACCACTCCGTCGTCCATCCAATCACTTGTCAAGGATTTCGATCCTCTTGTTCCGGCCGAGGATGCTCTT 424
T T T P 8§ S I @ §$ L VvV X D F D P L V P A E D A L 96
ACTCCTCCTAGCTCTTGGTATACCGAACCTGCCTTCTATGCTCATGAACTTGACCGTATCTTTTACARAGGA 496
T p P $ 8 W Y T E P A F Y A HEULDIRTIF Y K G 120

TGGCAAGTCGCAGGGTACAGTGATCAAGTTAAGGAGGCTAACCAATATTTCACCGGAACGTTAGGAAATGTT 568
w Q vV A G Y S D OV K EA ANUQYFTGGTUL G N V 144
GAATATTTGGTGTGTCGAGAT GGAGAAGGAARAGTTCATGCATTTCACAATGTTTGCACCCATCGTGCATCT 640

E 'Yy L. v C R D G E G K V HA F HWDNM VsC TsH R A S 168
ATCCTTGCTTGTGGAAGTGGCAAAAAGTCATGTTTCGTATGCCCTTAT CATGGATGGGTATATGGCATGAAT 712
I L. A CG S8 G K K S C F vVv=s=C P Y=*H G W V Y G M N 192
GGATCGCTTACGAAAGCTTCAARAAGCAACACCAGAACAATCACTARATCCCGATGAACTTGGGCTTGTACCA 784
G s L T K A S KAT P E QS L NP DETLG L V P 216
CTAAAAGTTGCAGTATGGGGCCCATTTATACTCATCAGTTTGGACAGATCAAGCCGTGAAGTAGGTGACGTT 856
L K VvV AV W GG P F I L I 8 L DR S S R E V G D V 240

GGATCTGAATGGCTTGGTAGT TGTGCTGAAGATGTTAAGGCCCATGCTTTTGACCCGAATCTTCAGTTCATT 928
G S E WL G S CAEDV KA AHATFUDUPNTILQF I 264
AATAGGAGTGAATTTCCAATTGAATCTAATTGGAAGATTTTCAGTGACAACTATTTGGATAGCTCTTACCAT 1000
N R $ E F P I E S N W K I F $§$9D N Y LD S S YSH 238
GTTCCTTATGCACACARATACTATGCAACTGAGCTCGACTTTGATACTTACCARACCGATATGGTTGGAAAT 1072
vV P Y A®H K Y Y A T 8 L D F D T Y Q T D M V G N 312
GTCACGATTCAARGGGTGGCTGGGACTTCAAACAATGGTTTTAATAGACTTGGAACTCAAGCCTTCTATGCT 1144
v T I ¢ R V. A G T S NN G F NI RL G T QA F Y A 336
TTTGCATACCCTAACTTTGCTGTGGARAGCTATGGCCCTTGGATGACTACAATGCATATTGTTCCATTAGGA 1216
F A Y P NF AV EURYGGPWMTTMHTIVPL G 360
CCAAGGAAATGCAAACTAGTGGTGGACTACTATATTGAAAAAT CAAAGCTGGACGACAAGGATTACATCGAA 1288
P R K ¢C K L VvV DY Y I EIK S KL DD KDY I E 384
AAGGGCATAGCAATCAARTGATAATGTGCAGAAAGAARGATGTGGTGTTGTGTGARAGCGTCCAAAAAGGGTTG 1360
K G I A I NDNV Q KEDV VL CE SV Q K G L 408
GAGACACCAGCATATCGTAGTGGAAGATATGTGATGCCAATTGAGARARGGAATTCACCATTTCCACTGCTGG 1432
E T P A Y R S G R Y VM P IEIZ K GTIHUHT FUHTCW 432
TTACACCAAGTGTTGAAGTGAttgcacccagattatatgtaatcttggtttctttcettctatgattggata 1504
L H ¢ vV L K * 438

ttataataagtaaaattataatgtcatcatttagttgagattgttgttagagttgagettatgctcattagt 1576
aacgtgtgtatgtgtgtatgtgtttggtcatggtaaaaaatgtttgttattgctagaattttataataatag 1648
tatggtgctgatgtccagtataaataaagaacatagcacccctttcectacttaagaaattatattccatat 1720
attttcaggggaactatgagattgtctatgaacaaaaaaaaaaaaaa 1767
1 CMO
Fig.1 The full nucleotide and deduced amino acid sequences of ALCMO
* Indicates the start residue of AhCMO mature polypeptide shows the conserved Rieske-Type 2Fe-2S cluster-binding region and ™ shows the
conserved mononuclear Fe-binding motif. The accession number of AhCMO in GenBank is AF270651
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Fig.2 The southern blot analysis of AhRCMO irrigated with brine containing 2% NaCl
The genomic DNA was completely digested with BamH I B Dra 1 Each lanc comaim 30pg total RNA sample and 18S rRNA is
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Fig.6 The Northern blot of AACMO in transgenic tobacco.
The lanes from left to right are control plant CK  transgenic tobacco
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Cloning and Characterization of CMO Gene from Atriplex hortensis

SHEN Yi-Guo DU Bao-Xing ZHANG Jin-Song CHEN Shou-Yi*
Laboratory of Plant Biotechnology Institute of Genetics Chinese Academy of Sciences Beijing 100101 China

Abstract  Glycine betaine is a widespread osmopretectant existed in many organisms. In higher plant glycine betaine is
synthesized via a two-sep oxidation reaction choline—betaine aldehyde—glycine betaine. The first step also the speed-
limiting step is catalyzed by choline monooxygenase CMO . Choosing halophyte Atriplex hortensis as material we con-
structed a salt stress-induced cDNA library and isolated a 1.77kb length cDNA clone with spinach CMO cDNA as probe.
The sequencing result showed a complete Open Reading Frame encoding a 438-amino-acid polypeptide which was 81 %
and 72 % identified to CMO sequences of spinach and sugar beet in amino acid homology respectively. Compared with the
CMO from spinach and sugar beet the AhCMO had one conserved Rieske-Type 2Fe-2S cluster-binding region and one
conserved mononuclear Fe-binding motif. The expression pattern of AACMO under salt stress was also stuied the tran-
scriptional level of AhCMO raised about three folds after the plant was treated with brine for 4 days. The AhCMO was
then transfered into tobacco Nictiana tabacum var. Xanthi with 35S promotor and seven transgenic plants were certified
by northern blot these plants displayed some salt- and drought- stress tolerance when grew well on MS medium contained

1.2% NaCl or 10% PEG while the control was stagnated under the same cndition.

Key words  Atriplex hortensis glycine betaine choline monooxygenase salt stress
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