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PES , 1.2.2 cDNA
24 h RNA , RQ1 RNase -
1.2 Free DNase (Promega) RNA
1.2.1 RNA DNA ,37 30 min, 1UuL Stop Solution,
RNA Trizol Reagent (Invitrogen) 65 10 min, MMLV
100 mg : , 1mL (Promega) : RNA
Trizol s 10 min ,12 000 g, cDNA cDNA 1 000 PCR
4°C,10 min, _ 200 L 1.2.3
, 1?3, 2 3min, ,12 000 g, PCR (2]
4C,15 min, 500M L ) ior 5.0 185 rRNA
1 10 min, 12000 g, primer premier 5. r
4°C 10 min 1mL 75 % psbA - pstD (1
, 7500 g,4°C,5 min GenBank (www. nchi. nim. nih. gov)
DEPC RNA , - 80°C ) PCR
) PCR
1 PCR
Tab. 1 Real-time quantitative PCR primers
(8 -3) (bp)
18SrRNA A Y131005 COACCGTTTACTGTAAAG 160
GACAATGAAATACGAATGCC
psbA A POOG715 GATTCGTTTTCGCTTGTTTCAC 272
TGGATTTCCGTTGCTTTTACTG
ACCA GCCGA GTAAAACCTCCTTGA
pskD A P006715 259
GACGATTGGCTAAATA GAGACCGA
1.2.4 PCR , RNA
25uL SYBR- Green mix RNA
(TOYOBO) 12.5uL , (54 mol/L)0.5u L, 2UL
(54 mol/L)0.5u L, 2.5uL,
25U L I )
Bio-Rad 1Q5 PCR
194 3 min;9%4 15 s,
58 40 s,72 30 5,35 ;72
5 min , PCR
. 58 95 0.5 ,
30s, 75
1.2.5
cT :
cDNA
T=0 ,
1 RNA
psbA pstD , t Fig.1 The agarose gel electrophoress of RNA extracted
from P. yezoensis
2 M. DL2000; A. RNA; B. RNA
21 RNA M. DL2000; A. RNA from q?orophytesof P. yezoensis; B. RNA
from gametophytes of P. yezoensis
1 ,RNA 18S 28S rRNA
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2.2 5.75 (P<0.01),
2 pstD ,
, 1.77
18SrRNA , psbA , pstD (P<0.05), » PStD
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400 B Fg.3 The relative amount of the transcripts of psbA
300 and pstD in Porphyra yezoensis cells collected
_[; in different growth phases
~ 200
T 3
10011 00
O [ s8.00 ,
60 65 70 ;?SLF ) :éo 85 90 95 RNA ’ DNA
N RNA (24
, Trizol RNA
400 c , RNA
300 , 18S 28STRNA
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RBE /°C PCR psbA
2 PCR pstD
Fig.2 The melt curve of PCR product SYBR Green : DNA
A. 18SrRNA . B. psbA . C. pstD (1s1 PCR
A.18STRNA; B. psbA; C. pstD SYBR Green
2.3 psbA pskD DNA ,
3 , PSbA , G
, 1.45 (P< :
0.05) , PsbA , , 72 30 s,
3.97 (P<0.01), , , PCR
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Expression analysis of psbA and psbD genes of Porphyra
yezoensis in different developmental stages
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Abstract : Proteins D1 and D2, respectively encoded by psbA and pstD genes, comprise the PS  reaction
center. They are correlative with PS  activity , which is &ffected by light intensity and temperature. Inthis
study , transcription changes of psbA and psbD genesin three different growth phases of Porphyra yezoen
sissconchospores, sporophytes and gametophytes were determined with real-time PCR. The results showed
that psbA expresson changes were different from pshD expresson changes, indicating the variation of D1
protein and D2 protein synthesis. Both of the gene expressons were relatively high in conchospores, which
may be due to the higher requirement of energy provided by photosynthes sin conchospores than in gameto-
phytes.
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