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1. Taking samples

· Collect ca. 3-5 L surface water

· Filter asap through a 45 mm 3(m filter at 200 – 400 mbar.

· Filter the filtrate through a 45 (m 0.45 or 0.22 (m Filter (one filter will hold 200 – 1000 ml of prefiltered seawater) at 200-400 mbar vacuum.

· IMMEDIATELY soak the filter in 20 (l TE (= 10 mM Tris, 100 mM EDTA pH 7.5-8) and transfer to an Eppendroff cup. 

· IMMEDAITELY shock-freeze the cup in liquid Nitrogen, store at –20( C for weeks or at -80(C for months or years. (note: EDTA and shock-freezing will inhibit DNAses)

Up to now we have filtered samples from Helgoland Boje (March and April), from the Orkney Islands and from the Celtic Sea. 

2. Isolating DNA

Several Methods were tested with respect to their yield, quality of DNA as judged by gel electrophresis and Eco RI digestion, ease of use, speed, reproducibility ….These included CTAB, Phenol extraction, Phenol extraction + Proteinase K, Pan Columns, Pan batch kit, 3 different Macherey Nagel kits, Qiagen …. Of these, simple CTAB extraction and the Pan Plant Columns worked best. With both methods enough DNA could be extracted from one filter to perform 10-20 PCR reactions. One PCR reaction yields enough product to conduct 2-5 cloning experiments. DNA from both methods was readily digested with Eco RI without observable degradation. 

3. PCR

Standard PCR was done like the following:

Reaction mix: 100 ng DNA, 2 u TAQ polymerase (Perkin Elmer), 1F and 1528R primers, 1,5 mm MgCl2, no BSA, MWG nucleotides in a volume of 50 (l.

Cycles: 5 min 94(C – (2 min 94(C, 2 min 53(C or 50(C, 4 min 72(C)x35-40, 5min 72(C, 4(C. For each sample two reactions at annealing temperatures of 50( and 53(C were carried out and combined. Annealing temperatures below 50(C resulted in multiple products of the wrong size.

4. Purifying PCR products

Products (500 ng) were electrophoresed on an agarose gel (1%) in the presence of Crystal Violet (add 0.5 – 1 (l of a 2 mg/ml stock soln. Per ml gel) without Ethidium bromide. This allows visualisation of the DNA band under normal light. Bands were cut out and purified from the agarose with „easypure“ from Biozym. 

5. Cloning of PCR products

Purified PCR products were cloned using the TOPO XL zero background kit from Invitrogen. With this kit a standard reaction produces 500 – 1000 clones with an efficiency >95%. Therefore it is possible to generate more than 10,000 – 20,000 18S clones from  500 ml filtered seawater. We have currently established clone libraries from three of the four seawater samples taken (see above).  

6. Analysis of clones

Minipreps (Qiagen) were carried out from randomly picked clones and digested with a cocktail of 7 enzymes (Eco RI, Eco RV, Hind III, Pst I, Sst I, Xba I, and Xho I). These enzymes were chosen for the following reasons: (1) they do not cut the TOPO vector, (2) they all work in the same buffer, (3) they produce a reasonable band pattern (i.e. they cut most 18S inserts at least twice), and (4) they are cheap.

Those digests that looked (almost) identical on a normal gel were further separated on agarose gels in the presence of HA yellow or HA red (add 1/10 V/V of the dye to the sample loaded on the gel). These dyes allow to separate fragments of identical size but different GC content. By this we could distiguish between clones that looked identical on normal gels. Currently 107 minipreps were analysed from the Helgoland march sample, and 210 from the Helgoland April sample. According the the digests both clone libraries show a redundancy of approx. 50%, with one clone type representing 33% of the clones. 

7. Sequence Analysis

A first set of 96 randomly chosen clones (Helgoland march sample) was send in two batches of 48 to Seqlab and Qiagen, respectively. In total we got 83 sequences back. For this we chose the 528f primer (ccg cgg taa ttc cag ctc) –  this primer binds next to the most variable region of the 18S molecule, i.e. the V4 region. Seqlab provided about 300 bp from each clone, Qiagen ca. 500. All sequences were aligned to identify redundant sequences. 41 different sequences were identified among the 83 clones. Then all different clones wered blasted against GenBank and RDP. The following best hits were obtained: Dinos (43 clones), Bolidos (2), Diatom (1), Chryso (4), Diaphanoeca  (1), Cryptoph. (1), Prasinoph. (8), Ciliates (20). None of the sequences was identical to a known sequence, 60 are from potentially photosynthetic organisms. 

