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U/mL), 45 min
, 7% ¥ 49 NADPH 2ULBE AL B Phrboh %54
, EASA 100 pg/mL ,
(Porphyra haitanensis) , > RNA cDNA
PCR NADPH
, Phrboh
! 5'-TGCCGCTCAAGACGACCTA-3";
L1 5'-CACCCACCACAGACCCAGA-3', 90 bp
, 18S , : 5-AGTTAGGG-
, 2~3 , 0.7% KI(w/v) GATCGAAGACGA-3', : 5-CAGCCTTG-
5~10 min, 20 C 24~48 h CGACCATACTC-3'
s s 2~10 holding, 95 C 3 min; , 95 C 10 s, 58 C
RNAiso Plus , PrimeScript RT reagent Kit 18s,72 C 15, 40 ; melting, 60~90 C
Perfect Real Time , SYBR Premix Ex TaqTM DAAC,
HI(Perfect Real Time) TaKaRa 2-AMAC % AT EAE IR 20 i, £ e 45 &
1.2 15 8, 2~4 mg 200 pL 1 mol/L
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R=ACO, VI(m- 1) , (12 500 r/min, 4 C,
X, At () & 15 min)
CO, At (umol/L); V 100 pg/mL
(uL); m (mg) 30 min, ,
R" =(Ryear—Rpasa) Rpasar
A, R > Reeat BB oM T+SD =3
5 Rbasar (One-Way ANOVA)
78 B H,0, 400 100 pg/mL
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7 mg/mL) s 2
POHPAA (6.13 umol/L POHPAA, 276.9 UL 21 H0,
POD, 8.6 mmol/L Tris-HCI, pH=8.8), 35 100 pg/mL 5 min
min (ex=313 nm, em=400 nm) H0o( 1) I5min , HO,
[8] (102.1+6.82) nmol/L,
SRR AR ) & 10 ; 15
& min H,0,
(Littorina brevicula) (P<0.01) 10 nmol/L  DPI ,
DCFH-DA $ &MERIZEFEmiE a4 , H,0, ,
34 (100 pg/mL) (57.37+14.62) nmol/L, H,0,
1h , DCFH-DA(50 pmol/L) POD(45  NADPH

http: //www.scxuebao.cn



6 , 971
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Fig. 3 The site of AOS in intact cells and protoplast of P. haitanensis challenged by 100 pg/mL oligoagars

a, b are non-protoplast, a is control group, b is test group;
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(b © (d

@

5 2-AMAC #RICHIRRR B HE LB IR R SR M AR
a,b ,a ,b ;c,d ,C ,d
Fig. 5 The binding of intact cells and protoplast of P. haitanensis with 2-AMAC labelled oligoagars
a, b are non-protoplast, a is control group, b is test group; ¢, d are protoplast, c is control group, d is test group.
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Oxidative burst in Porphyra haitanensis (Rhodophyta)

ZHU Zhu-jun, CHEN Hai-min", LUO Qi-jun, YANG Rui, YAN Xiao-jun,
WANG Xiu-juan, HE Shan

(Marine Biotechnology Laboratory, Key Laboratory of Applied Marine Biotechnology,
Ministry of Education, Ningbo University, Ningbo 315211, China)

Abstract: Oligosaccharides could induce some physiological responses in algae to defend attacks from
pathogens. One of the earliest responses induced by oligosaccharides was so-called oxidative burst. This
study has surveyed the recognition and oxidative burst response of Porphyra haitanenesis to aga-
ro-oligosaccharide. Oxygen consumption was detected by an oxygen electrode. H,O, concentrations in the
medium were determined by measuring the dimerization of (p-hydroxyphenyl) acetic acid. The elicited
oxidative burst was observed by loading the P. haitanenesis with redox-sensitive fluorescent probe di-
chlorohydrofluorescin (DCFH-DA). Gene expression level of NADPH oxidase (named Phrboh) was de-
tected by real-time PCR. 2-AMAC labeled agaro-oligosaccharides were used to research the binding of
agaro-oligosaccharide on algae. Results showed that two respiration peaks were observed after addition of
100 pg/mL agaro-oligosaccharide in P. haitanensis. Fourfold increase occurred in the first respiration peak
4 minutes after the addition, and fourteen times higher in the second response 10 minutes after the expo-
sure to agaro-oligosaccharide. The accumulation of H,O; in the culture medium was detected 5 minutes
after challenged with agaro-oligosaccharide. The concentration of H,O, reached its peak after 15 minutes,
which was nearly ten times higher than control. The gene expression level of NADPH oxidase in P. haita-
nensis was up-regulated 3 minutes after the addition of agaro-oligosaccharide, suggesting that the synthesis
of H,O, was closely related to the activation of Phrboh. Based on the analyses of the fluorescence of re-
dox-sensitive dye, activated oxygen species mainly accumulated around the plasma membrane. Under the
fluorescent microscope, specific binding of 2-AMAC labeled agaro-oligosaccharide on cell plasma mem-
brane was also observed, which indicated that there was recognition site of agaro-oligosaccharide on P.
haitanensis plasma membrane. In summary, P. haitanensis could recognize agaro-oligosaccharide and re-
spond with oxidative burst which was associated with the activation of NADPH oxidase.

Key words: Porphyra haitanensis; agaro-oligosaccharide; oxidative burst; NADPH oxidase
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