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[E8 NCBI , 49 ,57 ,
Flotow NIES- 1448 15 , 31 , 49
, 33 57
15 , 31 4
34-1n I MLSKLQSISV LARDITRPKVCL 28
Flotow NIES-144 1  TFHKPVSGASALPHIGPPPHLHRSFAATTMLSKLQSISV LARDITRPKVCL 57
34-1n 29  HARR SLVRLRVAAPQTEEAN¥GTVQAAGEGDEHSADVALQQLDRAIAERRARRKREQ S !
Flotow NIES-144 58 HAQRCSLVRLRVAAPQTEEABGTVQAAGAGDEHSADVALQQLDRATAERRARRKREQ 111

31-1n 85  LSYQAAATAASIGVSGIAIFATYLRFAMHMTVGGAVPWGEVAGTLLLVVGGALGMEM |
115 LSYQAAATAASIGVSGIATFATYLRFAMHMTVGGAVPWGEVAGTLLLVVGGALGMEM |

Flotow NIES-144
H-—H H-—HH
34-1n 112 YARYAHKATWHESPLGWLLHKSHHTPRTGPFEANDLFAT INGLPAMLLCTFGFWLPN 198
Flotow NIES-144 172 YARYAHKAIWHESPLGWLLHKSHHTPRTGPFEANDLFAI INGLPAMLLCTRGFWLEN 228
H—H H——HH

34-1n 199 VLGAACFGAGLGITLYGMAYMFVHDGLVHRRFPTGPIAGLPYMKRLTVAHQLHHSGK 255
Flotow NIES-144 229 VLGAACFGAGLGITLYGMAYMFVHDGLVHRRFPTGPTAGLPYMKRLTVAHQLHHSGK 2S5
34-1n 256 YGGAPWGMFLGPQELQHIPGAAEEVERLVLELDWSKR 292

Flotow NIES-141 286 YGGAPWGMFLGPQELQHIPGAAEEVERLVLELDWSKR 322

4 (34 1n)B ( Flotow NIES- 144)

B
Fig 4 Deduced amino acid sequence alignment of the H. plwidlis (34 1n) B caotene hydroxylase with the
known H. pluvidlis ( Flotow NIES-144) B carotene hydroxylase
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Tab. 1 Pemcentage of amino acid sequence ident ity for & carotene hydroxylase genes

£ carotene
hycloy lase H.p3#in A.gp At B.p C.a C.r C.m C.s E.u H.pFloow N.p 0.s T.e
H.p34 In

A .o 3.3

At 41.3 30 4

B.r 41.4 3L 1 89.4

C.a 41. 1 30 4 59.8 62 4

C.r 49.0 321 42.4 2.5 415

C.m 43.9 30 4 65.4 .8 67.0 42.2

C.s 40.9 28 8 55.9 57.1 55717 40.7 58.5

E.u 38.6 56 8 32.9 2.3 310 39.5 29 26 9
H . p Flotow 9.6 353 41.1 41.2 413 49.1 43.8 411 38.6

N.p 40. 6 309 61.5 6.8 56 8 41.6 6l. 1 579 3.3 401

0.s 4.2 315 61.4 63.1 60 6 44.0 6. 9 615 4.0 43 6 64.9

T.e 41.3 29 6 67.9 68.6 60 8 42.4 63. 8 545 2.1 411 62.6 63.2

B GenBank : (A. sp): D58442; (A.t): NM 118702; (B.r):
AY545229; (C.a): Y0225, ; (C.1:AYB60819; (€. m):DQO02893; (C.s):AYS579207; (E.u): D90087;
(H . p Flotow NIES-144):AF 162276, (N.p):AJ278882; (0.s): NM-197521; (T.e):AF251018

The GenBank accession numbers of B- carotene hy droxylase genes included in the table: Alcaligenes sp: D38422; Arabidesis thaliana: NM-118702; Brassica ra-
pa: AY545229; Cesicum. annuum: Y0925, Chlamydomonas reinhardtii: AY860819; Cirus macima: DQOR8D3; Crocus sativus: AYST19207, Envinia uredovora:
D90
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Fig 5 The phylogendic tree of B-carotene hydoxylase gene
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CLONING AND SEQUENCING OF B-CAROTENE
HYDROXYLASE GENE FROM HAEMATOCOCCUS PLUVIALIS

ZHENG Kat Jing, HU Zhang-Li, LI Shuang-Fei, LEI An-Pin and WANG Chae-Gang
( Sherzhen Key Laboratory ¢ Miaobial Genetic Engineering, Collage  Lffe Sdences, Sherchen Unwersity
Shenzhen  518060)

Abstract: Astaxanthin ( 3,3’~dihydrocy-B, B-carotene-4, 4—dione), belonging to carotenoids, has been shown a series of biolo-
giacal fundions including an efficient antioxidant, enhancer of immune responses, an antt cancer agent, and so on. B carotene
hydraxylase (CRTR-B) is one of the key enzymes involving in the natural astaxantin biosynthesis in H. plwialis. ctR-B encod-
ing B carotene hydroxylase which is able to catalyse not only B carotene to zeaxanthin but also canthaxanthin to astaxanthin. In
this paper, atR-B from H. plwidlis 34 In was isolated and differences of atR-B were observed between H. plwidis 341n
and H. plwidis Flotow NIES-144.

A pair of primers were designed according to - carotene hydroxylase( G1: 5852869) dDNA sequence in Genbank. Total RNA
of H. phuidlis 34 1n was extracted and was transaribed. A dDNA fragment of B carotene hy droxylase gene was amplified by us-
ing ¢cDNA as templet and was further inserted into pMD 18T simple Vedor. The pMD 18T simple Vector which contained the
DNA fragment was transfomated into E. coli IM109 for sequencing.

The sequence analysis revealed that the dDNA fragment contained an opening frame of 879bp encoding 292 amino acids. An
amino acid absence was found a the region of 33 compared wih the published & carotene hydroxylase gene and 4 amino acids dif-
ferences were observed betw een the cloned gene and the sequence of H . plwialis Flotow NIES- 144. Multiple sequence alignment
analysis indicated that the percentage identity of amino acid sequences ranged from 35. 3% to 98. 6% . There were only limited
predicted amino acids sequence homologies to B carotene hydroxylase in Alcaligenes 9 and Envinia wredovara. A higher amino
acids homology was shown to the higher plants (40. 6% —44.2% ). The most significant homology was found between H . pluvi-
dis 341n and C. reinhardtii (49.0%) . The identiy of atR-B from H. plwidlis 341nto H. plwidis Flotow NIES-144 was
98. 6% .
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