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Fig.1 The microscopic pictures of three microalgae
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Fig.2 The primer positions ,
1 (Primerl) 2 (Primer2) RNA
(SSU rRNA), PCR 900 bp; 3 (Primer3) .
4 (Primer4) 5 (Primers) 6 (Primeré6) ( 3)(Caietal, 2006)
RNA (LSU rRNA), PCR 900bp 1300bp 171
(Reacti-Bind™ Streptavidin High BindingCa-
Blastn , pacity Coated Plates, Pierce) 100 pl 5
NPA nmol/L ,37C 2h PBS (pH 7.2)
1.7.2
1.7 4 ml, 2ml 2
S1 , (Guillard, 1973), 2 ml
, DNA 1.5ml , 50 nmol/L S1
RNA 5'P , DNA 1 ml (80% , 450 mmol/L
RNA DNA/RNA , 5 mmol/L , 1% SDS; pH
, S1 (NPA ) 6.4); 50%duty cycle, 450 W
rRNA DNA/RNA , 51 4 min ( , JY-92 1I,
NPA ),
x| AXFRITHSIHRFS
Tab.l Primers used in this study
Sequences 5’ - 3’ (nt)
Primerl ACC TGG TTG ATC CTG CCA GT 20 SSU rRNA
Primer2 TCA CCT ACG GAAACCTTGT 19 SSU rRNA
Primer3 CGG AGG AAA AGA AACTAAC 19 LSU rRNA
Primer4 AGC TAC TAG ATG GTT CGA T 19 LSU rRNA
Primer5 GCG AAA GAC TAA TCG AAC 18 LSU rRNA
Primer6 ACT TTG ACA TTC AGA GCA C 19 LSU rRNA
Fz2 HERPCRRMNKHR 1.7.3 Sl1 200
Tab.2 The one-step RT-PCR kit ul . 95°C 15 min, 4 2 h:
(®D 30 ul 30l 40USI
10xOne Step RNA PCR buffer 5
25 mmol/L MgCl, o (Promega) (22.5 mmol/L , 250
10 mmol/L dNTP 5 mmol/L , 1.4 mol/L ; pH4.5), 42
(P1,P3 P5) 1 1 h; 150 pl (30 mmol/L Na,EDTA,
(P2,P4  P6) 1 350 mmol/L Na,HPO,, 150 mmol/L NaH,PO,), 95C
AMV-Optimized Taq 1 15 min,
AMV-RTase X (5 U/ul) 1 1.7.4 210 pl
DNA RNA 1 100 Hl ,
RNase free ddH,O 25

1 h (50°C, 200 r/min),
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9 s 4
2.4
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3 )
S1 (NPA ) ,
Blastn , (P<0.05(C 5)
NPA , NPA ,
RNA , , 7.5%
RNA NPA 10.8% 9.5% ( 7) ,
60 nt, GC 40 —60 , (P <0.05)
RNA ; 25 nt, 5’ ,
(Biotin), = NPA 3’
60 nt, 5’ 25nt Sl
5’ , 3 (Fluorescein) ,
Primer Premier ( 9
Q) 6.3% 11.4%;
2.2
3
, (4
2.3
(Xin et al, 2004) ( ;
, S ( 9, , 2005) PCR ( , 2004;
S , , 2005; Galluzzi et al, 2004) Scholin

&3 AXHEXREFT
Tab.3 Probes used in this study

5.3 (nt)
taatgccaggacgaaccactcaaggatggegegacaacatcgagtaccecaccaaaggte 60
Biotin-gacctttggtgggtactcgatgttg 25
cttgagtggttegtectggeattaataacaactcacctgecgaatgaactagecctg 57
ccacaagtggecagggaaatatgaacaaacaaacactggtttecttegetteegtttca 59
Biotin-tgaaacggaagcgaaggaaacc 22
catatttccetggecacttgtggtaacaactcacctgecgaatgaactageectg 55
cegtecgeagtttcgataaagtatcttatacttacacatgeatggettaatetttgagac 60
Biotin-gtctcaaagattaagccatgcatgtgt 27
agatactttatcgaaactgeggacggtaacaactcacctgecgaatgaactageectg 58

Fluorescein -cagggctagttcattcggcaggtgagttgtta 32
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Fig.4 The specificity of probes for Chaetoceros curvisetus,
Pseudo-nitzschia pungens and Skeletonema costatum ,

R4 BMRMABRESTHEAENZEER

Tab.4 The equations of linear regression and linear range for Chaetoceros curvisetus, Pseudo-nitzschia pungens and Skeletonema

costatum
RZ
y = 0.00000209x + 0.0429 4.2x10*—1.2x10° 0.996
y = 0.00000300x + 0.0867 9.4x10°—6.0x10° 0.990
y =0.00000159x + 0.1210 6.0x10*—1.0x10° 0.991
X sy OD 450 nm/OD 630 nm

x5 WHFSTHRIEAS EREITHENAHIEFZMBOLERILE

Tab.5 Comparison for cultured samples in quantitative results by NPA-SH and microscopic observation

() ()

73100 + 4610 66500 + 5920
11500 + 426 12600 + 819
115000 + 5830 108000 + 5640
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DETECTION OF THREE DIATOM SPECIES IN JIAOZHOU BAY USING SANDWICH
HYBRIDIZATION INTEGRATED WITH NUCLEASE PROTECTION ASSAY

ZHEN Yu', YU Zhi-Gang®, CAI Qing-Song’, MI Tie-Zhu', LI Rong-Xiu®
(1.Key Laboratory of Marine Environment and Ecology, Ministry of Education, Ocean University of China, Qingdao, 266100;
2.Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of China,
Qingdao, 266100; 3.School of Life Science and Biotechnology, Shanghai Jiao Tong University, Shanghai, 200030)

Abstract Sandwich hybridization integrated with nuclease protection assay (NPA-SH) was developed and successfully

applied in simultaneously detecting three diatoms species in Jiaozhou Bay [Chaetoceros curvisetus Cleve, Pseudo-nitzschia

pungens (Grunow ex Cleve) Halse and Skeletonema costatum (Greville) Cleve] qualitatively and quantitatively. The new
method can be well applied in analyzing samples in both laboratory and field. The detection limit to the three species was
4.2x10%, 9.4x10* and 6.0x10* cells, respectively. No distinct difference in result between the NPA-SH and the traditional
microscopy. The NPA-SH can be completed in a short time of 7 h, in which 96-microplates are used. Therefore, a large
amount of samples can be processed for multiple algae, which favors the timely monitoring on harmful algal blooms in
marine environment.
Key words Jiaozhou Bay, Chaetoceros curvisetus, Pseudo-nitzschia pungens,  Skeletonema costatum,
Sandwich Hybridization integrated with Nuclease Protection Assay (NPA-SH)



