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Development and differentiation of gametophytic blade cells
in Porphyra yezoensis Ueda

YAN Xing2hong', LIU Xi2yi', ZHANG Shar2pi’
( 1. Key Labaratary o Aquatic Genetic Resources and Aquacultural Ecosysem Certificated by
the Ministry o Agriculture, Shanghai Fisheries Unwersity, Shanghai 200090, China;
2. Fuzhou Fisheries Technical Extenson Center, Fuzhou 350005, China)

Abstract: From the gametophytic blades of Porphyra yezoensis Ueda which developed from conchospores and aged
10 to 80 days by culturing in the laboratory, the single cell were enzymatically isolated and regenerated into plants
showing ten developmental types, such as normal blades, abnormal blades, cel2masses, sexual cellmasses and
others. They did not only have the different morphological and structural features, but also were different in cell
size and cell arrangement, monospor@release and their final developmental results. When the single cell were
isolated from the mother blades in different ages, the numbers and the percentages of their developmental types
were different, respectively. When the age of the mother blades increased from 10 to 30 days, among the plants
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regenerated from the single cell, only a few of cell2masses appeared, and the percentages of the normal blades
and abnormal blades with rhizoids sharply decreased, but the percentage of the abnormal blades without rhizoids
increased. When the mother blades aged more than 40 days, among the plants regenerated from the single cells,
the normal blades did not appear, and the percentages of the abnormal blades without rthizoids also sharply
decreased in addition to the significant increase of cel2masses, and the percentages of both spermatangia and
caposporangia gradually increased with the increase of the ages of mother blades. When the single cells were
isolated from different parts of a long blade, among the regenerated plants from them, the percentages of both
normal and abnormal blades significantly decreased, but with increasing of percentage of the celRmasses. These
results suggested that the single cell isolated from the gametophytic blade of P. yezoensis regenerated into
different types of plants in vitro are attributed to the difference of the differentiation stages of the cells in vivo.
The differentiation period of the gametophytic blade cells from the conchospore cell to sexual cell, can at least be
divided into eight differentiation stages.

Key words: Porphyra yeoensis Ueda; gametophytic blade; single cell; regeneration plant; development and
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Tab.1 Development types and their percentages of the single cells isolated from Porphyra yezoensis
blades of different ages after being cultured for 9 days
I MR B R BRE 53 (%)
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g AR A i A
e IH- 2 IH- r ) . 2T N .
Gy o E S RRRE mem omre mers PRI e oa
o or m: cell masses ermat 0o s released examined
old  nomal blades blades 25:;1 um zcglnp iSEm regenerated individual s individuals
blades with without & & from rhizoid
rhizoid thizoid cells
10 7.6 53.1 39.3 583
15 2.0 40.8 57.2 814
20 1.6 28.0 69. 7 0.7 867
30 0.3 19.4 77.7 1.2 0.8 0.6 1186
40 0.3 3.5 57.5 2.8 7.1 0.8 1.0 1010
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el S NE 2 & I UAE | Notes: * means most were cel2masses
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Tab.2 Development types and their percentages of the single cells isdated from different parts of
a blade in Parphyra yezoensis after being cultured for 9 days
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Fig. 1 Schematic drawing of regeneration types of
single cells isolated from the gametophytic
blades in vitro and differentiation paths of
the blade cells in viw in Paphyra yezcensis
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having big cells; 8 Camposporangia; 9. Spermangia; 10. Plant
regenerated from rhizoid cell
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Explanation of Plates

N

JHHE S T R0 B IR T R AR (14d) , 6. 4R 1 571 IR DU Py JEL AR W2 TS PSR AT B 77 (15d) 5 7. DU I TAT (3 9% 7d) 5 8. TG iy
JEMIRAA(15d) 5 9. TR I T R AR TR £ 7 18d) 5 10. 40 HE 471 o0 B IR 60 32 O A0 I (14d) 5 11, 4 R L0 i gl 1
(12d); 12, 40 B R M AN IAT (16d) ;5 13. >k E 40 ML AT ) S0 7 1 19d) « P b2k 3483 50 L

PlateN  Regeneration plants of single cells from the gametophytic blades in Porphyra yezoensis
1. A nomal blade (Aged 17d); 2. An abnormal blade with rhizoid (17d); 3. Monos pores released from abnormal blade with rhizoid ( 15d); 4. An
abnormal blade with pigmentation rhizoid (17d); 5. An abnomal blade with iregularly arranged cells and thizoid ( 14d); 6. An abnomal blade with
irregularly arranged cells and thizoid releasing monospores (15d); 7. A 2cellmasses (7d); 8. An abnormal blade without rhizoid (15d); 9. An
abnormal blade without rhizoid releasing monospores ( 18d) ; 10. CelPmasses with irregularly arranged cells and star2like chromatoplast (14d); 11. CelR
masses releasing monospores ( 12d);12. Cel2masses having big cells (16d) ; 13. Monospore germlings of celPmasses (19d). Scale bar: 50 Lm

0
L JBCHU RH 7 F T R A (FBFR 11d) 5 2. K T SERUBGEURIRS T (10d) ; 3. BORLA0 O IR) 5 2B R AR (14d) 5 4. S PR (200K (ORI (7d) - =
TG AN HERE 5 PR AN B, T 2 AN D B SR I DR AN 5. SR8 76 S AN T P 17 O A RSP I S T ( 11d) 5 6. B T O ESUR  IE R T (11d)
Kl b2k 340K 50 Lm
Plate 0 Regeneration plants of single cells from the gametophytic blades in Porphyra yezoensis

1. Rekased carpospores and ther germlings (11d); 2. Spermangia and the releasing sperms (10d); 3. Bud regenerated from the isolated rhizoid- cell
(14d); 4. The large cells having block chromatoplagt (7d); The above one is the crashed large cell and the other two were cultured cells; 5. A
monospore gemmling germinated in origial cell (11d); 6. A monospore germling after released (11d). Scale bar: 50 Lm
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