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Fig.1 Growth curves of blades regenerated from the
somatic cells of the wild type(wt) and the fast growing
blades(KY-1 and KY-2)in P. haitanensis
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Fig.2 Growth curves of F, gametophytic blades of
the wild type(wt) and the improved strain ( XS-1)

in P. haitanensis

FR1 IEEXFERRR(w)MARME
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Tab.1 Growth rates of the F, gametophytic
blades of the wild type(wt)and the improved
strain( XS-1)in P. haitanensis

AR R KR

BiFr R () absolute growth rate specific growth rate
cultivate time
wt XS-1 wt XS-1
31 ~40 0.31 1.23(4.0) 0.086 0.13(1.5)
41 ~50 0.37 2.00(5.5) 0.052 0.08(1.5)
51 ~60 0.22 3.89(17.6) 0.022 0.04(1.9)
61 ~70 0.11 3.41(29.7) 0.01 0.05(4.8)

71 ~80 3.86 0. 04
T 455 HEOR XS-1 @RS we i RAERKRILHE,

Notes ; Values in parentheses are expressed as the times of the growth

rate of the improved strain compared with the wild type.
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Fig.4 In vivo absorption spectra of F, gametophytic
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Fig.3 Percentage of the mature blades of the wild blades of the wild type(wt)and the improved

type(wt) and the improved strain( XS-1) strain(XS-1)in P. haitanensis

in P. haitanensis after being cultured for 35 days

x2 BRIJIPEREXFEERR () IARGRRE (XS-1) W FHREEEXASEENEREQSELR
Tab.2 Contents of chlorophyll a( Chl a) ,phycoerythrin( PE) and phycocyanin(PC)in F, gametophytic blades of
the wild type(wt) and the improved strain( XS-1)in P. haitanensis after being cultured for 35 days

A~ EL
5 (mg/g,DW) .
BE &e W 1 (mg/g, DW)

. content )
strains phycobiliprotein®
M4EE a Ch. a BLLHEH PE Wi HH RPC HIBEEE H APC
wt 6.71 £0.22° 21.26 +0.97 2.61 +£0.71 4.0 +0.84 27.84
XS-1 8.89+0.28( +32) ™ 43.81 £2.50( +106) ™ 20.41 £2.24( +681) ™ 16.20 +2.13( +305) ™ 80.4( +188) ™
I :a. ffif PE\RPC fil APC; b. means + SD; c. i 5 H #0778 5 B A4 B il RAR LAV AL BT 20 LU 5 o FORZE AR B (P <0.01, -
test)

Notes; a. Phycobiliprotein consisted of PE, RPC and APC. b. values are means + SD. c. values in parentheses are expressed as percentage of

changes of the improved strain compared with the wild type; = highly significantly different( P <0.01,z-test).

2.4 ARBZEMF MHREEETHL B PR JEE BE T HE wr i 2R, A L rP RS 1) g A R
XS-1 5 B2 we 5 R EER— R, AR A BESY A EE we fh R EBAL T RE T 10% \18% |
F PR R BN, R i, ik il 17% 2R mai R E R, ZRNEFH (P <
JE(EIRI) o ange 3 fros, XS-1 i R ER AL 0.01),
£3 EFH 50 dHIZEETER (w) AR RE (XS-1) 89 F,ibRE E RS EE

Tab.3 Thickness of different parts of F, gametophytic blades of the wild type(wt) and
the improved strain( XS-1)in P. haitanensis after being cultured for 50 days

R AAAS ] 8 2 B4 J5E BE (o)

=} MR fAC S 4 3
RS thickness of different blade parts IR AP 295 ()
strains mean thickness of blades
A apical 13 middle FHEFE basal
wt 27.33 £1.34% 32.21 £1.51 37.16 £2.15 32.23
XS-1 24.56 +2.16( —=10) ™  26.41 £1.22( —18) * 30.95+1.71( —=17) ™ 27.31( -15) ™

[ :a. means = SD; % 5 H BT IR AR (AN B A BUA AR AL BER T 20 L ) 5 o0 FORZESARE S (P <0.01, r-test) .
Notes:a. Values are means = SD. Values in parentheses are expressed as percentage of change in thickness of the the improved strain ( XS-1)

compared with the wild type; s highly significantly different( P <0.01, #-test).
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Selection and characterization of a fast growing strain of
Porphyra haitanensis ( Bangiales , Rhodophyta )

JIANG Yue', YAN Xing-hong'* , LIU Chang-jun®
(1. College of Fisheries and Life Science,Shanghai Ocean University ,Shanghai 201306, China ;
2. Xiangshan Fisheries Technical Extension Center ,Xiangshan 315700, China)

Abstract; From the regenerated blades of single somatic cells isolated enzymatically from a blade collected
from the cultivation ground of Porphyra haitanensis Chang et Zheng,the fastest growing blade was selected
for isolating somatic cells, and was cultured for getting regeneration blades again. From its regenerated
blades, the fastest growing blade was isolated. After 3 times of selections continuously in this way,we got an
improved strain named XS-1, characterized by faster growing, later maturation and higher contents of
phycobiliprotein as compared with the wild type ( wt) strain. After 80 days in culture, the mean length of F,
gametophytic blades of XS-1 grew up to 128. 8 cm, which was 10. 5 times faster than those of the wz. The
maturation peak of F, blades of the XS-1 delayed about 20 days later than the wt. In the wavelength of 350 —
750 nm, in vivo absorption spectra of the F, blade of the XS-1 was similar to the w¢, showing five absorption
peaks but having higher absorption value in every peak than the wt. The contents of phycobiliprotein( PE +
PC)and Chl. a in XS-1 were 80.4 mg/g and 8.9 mg/g,increasing by 188.8% and 32.5% compared with
the wt,respectively. Mean thickness of the F, gametophytic blades of XS-1 was 32.2 pm,decreasing 15%
compared with the wt. In short, the XS-1 is a fast growing strain that may offer broad applications for the nori
industry.

Key words: Porphyra haitanensis; improved strain; growth rate; in vivo absorption spectra; phycobiliprotein

Corresponding author: YAN Xing-hong. E-mail ; xhyan @ shou. edu. cn
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Plate I F, gametophytic blades of the wild type(wt)and the
improved strain( XS-1)in P. haitanensis

1 —3. F, gametophytic blades of the XS-1 strain, after being cultured for 35 d,60 d and 80 d; 4 —6. F, gametophytic blades of the wt
strain, after being cultured for 35 d,45 d and 65 d.
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Platel Transverse sections of F, gametophytic blades of the wild type( wt) and

eIl

the improved strain( XS-1)in P. haitanensis after cultured for 50 days
1 —3. Transverse sections of the apical, middle and basal parts of F, gametophytic blades of the XS-1 strain, respectively, after being
cultured for 50 d; 4 —6. Transverse sections of the apical, middle and basal parts of F;, gametophytic blades of the wr strain, respectively,

after being cultured for 50 d, Scale bar( for all) :50 pm.



