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1 1.4
1.1 PCR psbA 1
5 P1 P2 psbA 843 PE ABI PRISM 377
DNA
1.2 DNA 1.5
300 HL CTAB 1% Clustal X DNA
K 40~50C  3h DNAstar
24 1) 2 5 ¢, 2
15 ~ 30 min 3 Ultra-Sep™Binding
Buffer (U]tra—Sep Gel Extraction Kit-Omega) 2.1 prA
. . . 2.1.1 DNA
15~ 30 min 10 000 r/min 3 min DNA
‘ _ 2 Pl P2 psbA
DNA Wash Buffer(Ultra-Sep Gel Extraction Kit-Omega) PCR
500 L 2 40 +L 1 x AE lh > 2
DNA - 20°C P 702bp
1.3 psbA P2 796 bp
PCR psbAl 5’ — cacticaactgagaaca- 2 Pl P2 psbA
gactatacatcggtigg — 3 ; psbA843: 5’ — cgacctigagaatcaa- P2
caacagaciggtie — 3°  PCR UNO |l Biometra P2 GenBank BLAST
(Biometra ) 20 L 10 x P. antarctica psbA
Fx Taq Buffer(Takara) 2.0 ¢ dNTP(Takara) 1.5 11, (AY119756) Clustal X
0.8 tmol/ L. DMSO 1.5 pL. Ex Taq polymerase 796 bp !
(Takara)0.4U 1pL  DNA 2 psbA / P2 P
95C  4min  95C 30s 58°C 455 narchca 14
72°C 1 min 29 72C 10 min PCR 1. 88% 8 (C-T
1% EB 2F - 90 5 A-G 3 )6 (A-T
4 G-T 1 A-C 1)
P2 AATGTTCCCTACTCTACTTACAGCTATTTCAGTTTATATTATTGCTTTTATCGCTGCACC
P amtarctica AATGTTCCCTACTCTACTTACAGCTATTTCAGTTTALATTATTGCTTTTATCGCTGCACC
FHEREAELLARFFEHEEARTEARAER X EEERER XN XA R EHE RN R RN RENREER
2 TCCAGTAGATATC GATGGTATCCGTGAGCCAGTTGCTGGTTCTCTACTTTACGGAAACAA
P amtarctica TCCAGTAGATATC GATGGTATCCGTGAGCCAGTTIGCTGGTTCTCTACTTTACGGAAACAA
FHERLEAEAEAAAEFHFEXERTRIREREEEAXEREREZEF LR R ERERAREN R EEREREEENR
) CATCATCTCTGGTGCAGTAGTACCAAGCTCTAACGCTATCGGTGTTCACTTCTACC CAAT
P aniarctica CATCATCTCTGGTGCAGTAGTACCAAGCTCTAACGCTATCGGTGTTCACTTCTACCCAAT
IEXEEREIERREEE R R EEREEIEEES R R EE RIS R EEELEEE R EELRE RSN R EIEESESENRS;Z
P2 TTGGGAAGCTGCTTCAATCGATGAGTGTTATACAACGGTGGTCCTTACCAACTAGTTGG
P antarctica TTGGGAAGCTGCTTCAATCGACGAATGTTATACAACGGTGGTCCTTACCAACTAGTTGT
IFEEEEETERE SRR R E R ERE KL S B EEEELIEEEEELIEEEEELERLERELEESESENRZS]
P2 ACACCACTTCTTCATTGGTGTATGTGCTTACATCGGTC GTGAGTGGGAACTTTCTTACCG
P antarctica ATTCCACTTCTTCATTGGTGTATGTGCTTACATCGGTCGTGAGTGGGAACTTTICTTACCG
* IEERENIIEEIEEREEINE R EIEEEIZIEEEES LA RS ER RS R R RERELIIIEREENESE]
P2 TC TAGGTATGCGTCCATGGATCTGTGTTGCTITCTCAGCTCC AGTAGCTGUTGCAGCTGC
P antarctica TCTAGGTATGCGTCCATGGATCTGTGTTGCTTTCTCAGCTCC AGTAGCTGCAGCAGCTGC
IEIXRELETERESFIEEEENEIEIESESEELEEELE X B B K KR E RS NXEKXNEEX] LRSS B & X NN J
P2 AGTAT TCATCATCTACCCAATCGGTCAAGGTTCATTCTCTGATGGTATGCCTCTAGGTAT
F antarctica AGTATTCGTAATCTACCCAATCGGTCAAGGTTCATTCTCTGATGGTATGCCTCTAGGTAT

LR R EEE BN BT ELEESEEEREEE BRI ENELIIIEEIIEEELESEEREESEIELERLEESELE.
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CTCT GGTACTITCAACTTCATGCTTGTATTCCAAGCTGAGCACAACATCCTAATGCACCC
CTCTGGTACTTITCAACTTCATGCTTGTTTTCCAAGCTGAGCACAACATCCTAATGCACCC
HAURERF R AR R ERE RS L N R FERN B ANNBERRERER RU R L HRAR BB EF NI RS ENN
ATTCCACATGCTAGGTGTTGCTGGTGTATTCGGTGGTTCATTATTCTCTGCTATGCACGG
ATTCCACATGCTTGGTGTTGCTGGTGTATTCGGTGGTTCATTATICTCTGCTATGCACGG
EARRER R K RTR RAARRHRRFRRR LS E RRRFERFFR RN RAE R XA R XX AR ERERA RN
TTCATTAGTAACTTCATCTCTAATCCGTGAGACTACAGAGAACGAGTCAGCTAACTACGG
TTCATTAGTAACTTCATCTCTAATCCGTGAGACTACAGAGAAC GAATCAGCTAACTACGG
KRR ARE AR R XA AR R AR RN AR R ERRRN K RRNERRERR RN R RN KRR R X N F XN RN
TTACAAGTTCGGTCAAGAAGAAGAGACTTACAACATCGTTGCAGCTCACGGTTACTITGG
TTACAAGTTCGGTCAAGAAGAAGAGACTTACAACATCGTTGCAGCTCACGGTTACTTITGG
HEEEBRE RRK R R RR R B E RN R R R R RN X FRRE AR R RN FER R RE R IR R IR AR R X RIS
TCGTCTAATCTTCCAATACGCTTCATTC AACAACTCTCGTGCACTTCACTTCTTCTTAGG
TCGTCTAATCTTCCAATATGCTTCATTCAACAACTCTCGTGCACTTCACTTCTTCTTAGG
HRHRANE RN N RR RN REE H AN R XU AN B NRREEREER RN FAA N RE RN A A FR AR RN
TGCATGGCCAGTAGTTGGTATCTGGTTCACAGCTATGGGTGTTGCTACTATGGCATTCAA
TGCATGGCCAGTAGTTGGTATTTGGTTCACAGCTATGGGTGTTGCTACTATGGCATTCAA
HRHR AR RN N EE RN RRR RN K NURRN K NERREREERRA KA R RERAR R R RN R R R RS
CCTAAACGGTITCAA

CCTAAACGGTTTCAA

X R EEEREEREEEE R RR]

1 P2 P. amtarctica psbA
Fig.1  psbA gene sequences alignment of P2 and P. antarctica

ot

“ %" indicate nucleotide indentity and spaces indicate difference

DNAstar ho -1l psbA
P2 A(180) 22.6% C(192) DNA
24.2% G (162)20.4% T(261)32.8% A+T
55.4% C+G 44.6% P. antarctica 2.1.2
A(180)22.6% C(190)23.9% G(160)20.1% T DNAstar (ORF)

(265) 33.3% A+T 55.9% C+G ORF 2 ATG
4.1% 2 A psbA DNA
(180) 22.6% A+T C+G Clustal X

AT G C 2
AT G C
P2 MFPTLLTAISVYNAFIAAPPVDIDGIREPVAG SLLYGNNISGAVVP SSNAIGVHFYPI
Ranrarctic.a MFPTLLTAISVYIIAFIAAPPVDIDGIREPVAG SLLYGNNHSGAVVP SSNAIGVHFYPI
4‘**l***&ﬁ******!**i***i*i***Q&lil********i*i!**i*i*li**l L E X X 3
P2 WEAASIDE WLYNGGPY QLVGHHFFIGVCAYIGREWELSYRLGMRPWICVAFSAPVAAAAA
P antarctica WE AASIDE WLYNGGPY QLVVFHFFIGVCAYIGREWELSYRLGMRPWICVAFSAPVAAAAA
LA A EEEERE S EEEEEEEEERE SN EREEEEREXEXEIETRERE TR EE FOR PR TG I G SR A TRy
P2 VFIIYPIGQGSFSDGMPLGIS GTFNFMLVFQAE HNILMHP FHML GV AGVFGGSLFSAMHG
P amtarctica VFVIYPIGQGSFSDGMPLGISGTFNFMLVFQAEHENILMHP FHMLGVAGVFGGSLFSAMHG
. % LEREEEEEELEREEEEEEEESEES ER ERERERREEXEE R R PR E R FF IR W gy
P2 SLVTSSLIRETTENESANYGYKFGQEEETYNIVAAHGYFGRLIFQYASFNNSRALHFFLG
F antarctica SLVTSSLIRETTENESANYGYKFGQEEETYNIVAAHGYFGRLIFQYASFNNSRALHFFLG
#**ﬁﬁ.#******iii*******i**#*ﬂ****l&********l&********ﬁi*** LR N N
22 AWPVVGIWFTAMGYATMAFNLNGEF
P antarctica AWPVVGIWFTAMGVATMAFNLNGF

LERIEEREIZEEERNEESE EEESERYE]

2 P2 P. amarctica psbA

Fig.2  Alignment of amino acid sequence coded by the amplified psbA gene fragment of P2 and P. antarctica
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* " indicate amino acid indentity , .” indicate difference and’ " indicate bigger difference
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Comparative study of chloroplast pshA gene between Phaeo-
cystis globosa and P. antarctica

YANG Ze — min' ZHANG Qun' XIE Shu - tao' HAN Bo - ping' Lii Song — hui' Hodgkiss®
(1. Institute of Hydrobiology, Jinan University, Guangzhou 510632, China;2. Department of Biology Diversity, Hongkong
University, Hongkong)

Received: Mar., 18,2004
Key words: Phaeocystis globosa P. antarctica psbA DNA sequence amino acid sequence secondary structure of RNA

Abstract 1, wis paper, the psbA gene sequences of P1 and P2 in Phaeocystis globosa were determined . Their DNA
sequences are identical . The psbA gene sequences of p. globosa P2 and P. antarctica were compared in DNA sequence,
amino acid sequence and RNA secondary structure. The results show that the psbA gene in DNA sequence and amino acid
sequence is conservative. No insertion/deletion was found. The corresponding nucleotide dissimilarity of the two sequences
is only 1.88% , and the amino acid is 1.13% . The substitution of base occurs mainly in the first base of codon and these
amino acids encoded by these codons are not change. These base substitutions resulting in amino acids changing occur in the
second and third base of codon. In RNA secondary structure, the 1 ~ 4 structures of stem and hairpin loop are in identity
and generically conservative. Other stems or hairpin loops are obviously different, showing interspecific differences. In
overall, since the DNA sequence and amino acid sequence of psbA gene are extremely conservative, the psbA gene may not
be adaptable to phylogenetic analysis of Phaeocysitis . But the RNA secondary structure may benefit the study on taxonomy of

Phaeocysitis .
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