Workpackage 1 Cultures

From samples taken in August and September 2002, two 24 well plates were established and most showed sufficient growth to be photographed and  re-inoculated.  Out of 45 plates from previous sampling times, we now have 543 cultures that have shown sufficient growth to be transferred to 50-ml flasks for further growth.  Of these 10 cultures have been sent to the Frauenhofer Institute in Stuttgart for investigation for  novel bioactive compounds.  Ten of these cultures have been prepared for pigment analysis and this will be sent to Partner  x.  We are starting to screen about 20 cultures a week for SSCP analysis. This involves taking a 1.5ml sample from the culture, boiling it and using  5 l of the supernatant in  a PCR reaction. Those cultures producing a PCR product will be analysed by SSCP. Out aim is to have at least 30-40 new sequences from SSCP bands to identify the cultures taken at the monthly sampling sites.

Sampling

We continued with monthly sampling until December 2003, meaning that we now have two full years of monthly samples. Preliminary experiments (e.g. see our presentation this summer in Roscoff) indicated that although diversity seen in SSCP analyses from month to month may change significantly, less differences can be observed when comparing the same month from two different years. We will now analyse SSCP profiles for the two year sampling period.

From the monthly sampling period flow samples and TSA FISH filters were sent to Roscoff, Pigment filters and DNA filters were sent to Barcelona.

Environmental Sequences

Full length sequences (publication grade) were established for sequences from the “novel alveolate clade and for the “novel stramenopiles”. Those for the first were sent to Agnes, the latter to Ramon. Sequence analysis of clones from the “novel red algal clade” was completed. We received an additional sequence from Ramon. These are currently analysed phylogenetically.
Workpackage 4 (Probe measurement)

DNA-Chips

The results presented in the previous report indicated that the location of a probe plays an important role if the complete 18S-DNA is hybridised to a DNA-chip. Only those probes resulted in a significant signal-intensities that were located up to a maximum distance of ~ 900 bp from the 5’-end of the 18S-gene. Therefore probes should either be located in this area of the gene or if this is not always possible, DNA should be fragmented prior to a hybridisation. In the last report it was shown that a fragmentation of the 18S-DNA results in signals that could not be observed if the complete 18S-DNA was used. One major task of the past three months was to develop a protocol that allows a cheap a reproducible fragmentation of the 18S-DNA. In addition to that new probes were added to the previously used set of probes on the chip and tested in hybridisation-experiments. The hybridisations of the past three months have been carried out on DNA-chips that had been spotted by companies. 

1.  Hybridisation of two 900 bp-PCR-fragments to DNA-chips

In the last report results from a hybridisation of the 18S-DNA of Prymnesium patelliferum that was labelled with Psoralen-Biotin were shown. In the course of the labelling the target-DNA was fragmented to a size of ~900 bp.  This fragmentation resulted in a significant increase of the signal for probe Euk1209, for which it was not possible to observe a hybridisation-signal if the complete 18S-DNA was hybridised to the DNA-chip. Since the labelling-procedure with Psoralen-Biotin has the disadvantage that it is very cost-intensive and does generate a high background on the chip, we were aiming to develop a protocol that allows the hybridisation of smaller fragments of the target-DNA. It appears that labelling the target-DNA with a biotinylated PCR-primer is the easiest and cheapest method to generate labelled target-DNA. Therefore we were looking for PCR-primers that allow the amplification of smaller fragments of the 18S-DNA and at the same time cover the complete 18S-gene. We have chosen the primer 690F and its complement 690R, which bind approximately in the middle of the 18S-gene at position ~900. For a PCR primer 690F was combined with 1528R and 690R was combined with 1F. The PCR generated two fragments with an approximate size of 900 bp that did only overlap in the area of the 690 primers. The sequences and loci of the PCR-primers used in this experiment are shown in figure 1.  

Primer
Sequence

1F
5’-AAC CTG GTT GAT CCT GCC AGT-3’ 

1528 R
5’-TGA TCC TTC TGC AGG TTC ACC TAC-3’ 

690 F
5’-TCA GAG GTG AAA TTC TTG GAT-3’

690 R
5’-ATC CAA GAA TTT CAC CTC TGA-3’

Fig.1: A.. List of the primers and sequences used for the amplification of the 18S-DNA. 

B. Schematic drawing of the location of the primers used for the amplification of the 18S-DNA [image: image1.wmf]HE001005.53 (Chlorophyceae)
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The described PCR was carried out on the 18S-gene of clone HE001005-53, a Chlorophyceae and the resulting PCR-fragments were hybridised to a DNA-chip. First a hybridisation for each of the small fragments was carried out, then a hybridisation of a combination of the small fragments was carried out and eventually the signals obtained in these hybridisations were compared with the signals that resulted from the hybridisation of the complete 18S-gene as a target-DNA. The hybridisations resulted in a signal for Euk1209 if the hybridisation-mix contained the PCR-fragment amplified with the primers 690F/1528R. In contrast it was not possible to observe a signal for this probe if the complete 18S-DNA was hybridised to the DNA-chip. The same observation could be made for probe Chlo01, which did not result in a signal if the complete 18S-DNA was used for hybridisation, whereas a significant signal could be observed if the smaller fragment was present in the hybridisation-mix (Fig.2).  The results from this experiment support the observations from previous experiments, which indicated that a fragmentation of the target-DNA down to a size of ~900 bp leads to signals that could not be observed if the complete 18S-DNA was used as a target.  By using the primers 690F and 690R for the amplification of the target-DNA we have now a cheap and highly reproducible method to produce target-DNA that binds to probes that are located further than 1000 bp downstream of the 5’-end of the 18S-gene. 

A.
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2.  Addition of new probes to the previously used set of probes

The previously used set of probes was enlarged by seven new probes (Tab.1). To test the specificity of the probes, hybridisations had to be carried out with the targets that bind to the new probes and the targets that bind to the previously used probes.  

Probe
Sequence
Loci

NS03
ATTACCTTGGCCTCCAAC
~ 400

NS04
TACTTCGGTCTGCAAACC
~ 800

Pras 04
CGTAAGCCCGCTTTGAAC
~ 320

Bathy01
ACTCCATGTCTCAGCGTT
~ 650

Micro01
AATGGAACACCGCCGGCG
~ 179

Ostreo 01
CCTCCTCACCAGGAAGCT
~ 670

Crypto B
ACGGCCCCAACTGTCCCT
~ 800
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Nine different target-DNAs have been chosen for hybridisation. The group of the target-DNA was chosen in a way that with the exception of the probes NS03 and NS04 all of the probes on the DNA-chip had at least one specific target. The new probes were located in the area of maximal 1000 bp downstream of the 5’-end of the 18S-gene (Tab.1). In correspondence to previous experiments all of the tested new probes resulted in significant signal intensities. However, under the chosen hybridisation-conditions not all of the probes appeared to be specific for their targets. Only three out of the seven new probes resulted in specific hybridisation-signals (Fig. 3). These probes were Pras 04, Micro 01 and CryptoB. At the time of the experiment there was no target-DNA available for NS03 and NS04 to be tested in a microarray-experiment, but so far NS04 did not bind to any of the tested target-DNAs. This observation strongly indicates that among the new probes NS04 belongs to the group of specific probes. In contrast to this observation NS03 appeared to be very unspecific. The probe bound to five out of the nine tested target-DNAs and all the signal-intensities were significantly above the background. In fact they had a similar intensity like the specific signals of the other probes. Therefore it seems unlikely that it could be possible to alter the hybridisation-conditions for the DNA-chip in a way that the unspecific signals of NS03 are erased, whereas the specific signals with the same intensity are not affected.  As a consequence NS03 is not suited to be used on the DNA-chip. A similar observation has been made for Bathy01, that resulted in a strong unspecific signal for Pulvinaria spec. a Pelagophyceae.  Ostreo01 crosshybridises weakly with RCC447.1 (Micromonas). Since this crosshybridisation is only very slightly above background it should be possible to find hybridisation-conditions that avoid the crosshybridisation but still result in signals for the specific targets. 
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Besides the new probes the DNA-chip contained also the old probes. If new probes are added to an old set of probes it is not only important that the new probes work specifically with the new targets, but it is also important that the old probes do not bind to the targets of the new probes.  It appears that none of the probes in the old set resulted in a hybridisation-signal if the new target-DNAs were hybridised to the DNA-chip (Fig.4).



3.  Hybridisation of a target-DNA to DNA-chips produced by different Manufacturers
At the Alfred Wegener Institute there is no microarray-spotter available. In the past year since we have been doing microarray-experiments the DNA-chips have been spotted in co-operation with the Centre of Applied Gensensorik (CAG) at the University of Bremen. The spotting was done with Robodrop, a piezo-driven device developed the Bremer Intitut für angewandte Strahlentechnik, Bremen (BIAS). The production of DNA-chips with this device is relatively time-consuming. Spotting one DNA-chip with the device takes in average 30min. As a consequence the production of DNA-chips was a limiting factor for the progress of the project. Therefore it was decided to purchase spotted chips from a manufacturer. DNA-chips spotted by MWG (Ebersberg, Germany) and PicoRapid (Bremen, Germany) have been tested. MWG synthesised the oligonucleotides for the DNA-chips, whereas PicoRapid used oligonucleotides that have been given to them by us and have been used in previous experiments.  These oligonucleotides have been synthesised by Thermo Hybaid, Interactiva Division (Ulm, Germany). For a comparison of the hybridisation-results gained with the DNA-chips produced by the different manufacturers similar amounts of target DNA from HE001005.51, a Bolidophyceae and HE001005.53, a Chlorophyceae were hybridised to the different DNA-chips. The concentration of the positive control was the same in all experiments. The numbers of the signal-intensities have been normalised to the signal of the positive control and the concentration of the target-DNA in the hybridisation-mix. This experiment revealed that the results from the hybridisations done with DNA-chips from PicoRapid were very similar to the results from previous hybridisations. The background-noise on the PicoRapid-chips was even smaller then the one observed on the DNA-chips purchased from Quantifoil. In contrast to these results the signal-pattern on the DNA-chips purchased from MWG differed tremendously from the signal-pattern on the other DNA-chips. If the 18S-DNA of HE001005.51 (Bolidophyceae) was hybridised to the MWG-chips it was possible to observe unspecific signals for the probes Chlo01, Pela01 and Prym02, that have never been observed before. The hybridisation of HE001005.53 (Chlorophyceae) resulted in unspecific signals for Boli01 and Boli02 on the MWG-chip that have not been observed on the chips of the other manufacturers (Fig. 5).  The hybridisations on the MWG-chips have been done for each tested species in duplicate with target-DNA from different sources; therefore it can be excluded that the different DNA-patterns on the chips are due to a mix up of target-DNAs. The conclusion from these experiments is that we recommend not to purchase DNA-chips from MWG for further experiments. We rather recommend either purchasing the DNA-chips from PicoRapid or using chips of Quantifoil for the production of DNA-chips. 

A.

B. 


Summary

In the past three months since the last report has been written, we focused on the development of a protocol that allows a cheap and reproducible fragmentation of the 18S-PCR-fragment to a size of ~900 bp and the use of the smaller fragments in hybridisation-experiments. We could show that the primers 690F and 690R in combination with 1F and 1528 are suited to produce PCR-fragments of the 18S-DNA that have a size of 900 bp. If these smaller fragments are used for hybridisation-experiments, it is possible to observe significant hybridisation– signals for Euk1209 and Chlo01, which is not possible if the complete 18S-DNA is hybridised to a DNA-chip. Parallel to these experiments new probes have been added to the set of probes on the DNA-chip and tested for their specificity. Three out of seven new probes have been proven to be specific for their targets, whereas the rest could not be proven to be specific. And finally DNA-chips have been purchased from different manufacturers and tested for the reproducibility of the signal-patterns.  It appears that the DNA-chips purchased from MWG result in different hybridisation-patterns than the DNA-chips of Quantifoil or PicoRapid if HE001005.51 (Bolidophyceae) and HE001005.53 (Chlorophyceae) are hybridised to the chips.  Therefore in the future we will use either the chips of Quantifoil or PicoRapid for further experiments. 
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Fig. 4.: Test of the old set of probes in combination with the targets of the new probes. The 18S-DNA of the indicated species or clones was hybridised to a DNA-chip that contained the indicated species.
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Fig. 3.: Test of new probes on the DNA-chip. The 18S-DNA of the indicated species or clones was hybridised to a DNA-chip that contained the indicated species.
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Tab.1: List of the new probes the corresponding sequences and their loci in the 18S-gene are listed in this table.





Fig. 2: A fragmentation of the target-DNA results in enhanced signal intensities for Euk1209 and Chlo01. A. Signal-intensities measured after the hybridisation. B. Correlation of the signals with the loci of the probes in the 18S-DNA. 





Fig.2: A. Correlation of the hybridisation-signals with the loci of the probes in the 18S-gene. B. Signal-intensities measured in the indicated experiments.
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Fig. 5.: Comparison of the signal-patterns on DNA-chips purchased from the indicated manufacturers.
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Tabelle1

		

		Sonde		Campylomonas reflexa (Cryptophyceae)		RCC344.1 Ostreococcus		RCC378.1 Bathycoccus		RCC447.1 Micromonas

		Euk 1209		59.25		98.25		91.75		93.5

		Chlo 01		17.25		65.5		91.25		46

		Chlo 02		31.5		1119.25		1706.75		1401.5

		Hetero 01		12.25		3.25		-2.25		4.25

		Boli 01		13		28.25		5		6.25

		Boli 02		101.75		88.25		95.5		52.5

		Prym 01		10		21.5		15.75		5

		Prym 02		0.5		35.25		24.5		21.25

		Prym 03		36.5		16		32.75		24

		Pela 01		2		9		-0.25		7.75

		Dino B		10.75		45.75		35.25		23.75

		Dino E-12		13.25		195.5		174.25		111.75

		NK		11.5		8.5		3.75		1
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Tabelle1

		

				QF104.06.02		MWG1707.10.02		PR108.01.03		Rohdaten aus den Experimenten

				Quantifoil		MWG		PicoRapid

		BOLI 01		18.125		350		26.5

		BOLI 02		51.7173913043		1046.3333333333		166.25

		CHLO 01		83.5714285714		191.6666666667		23.25

		CHLO 02		532.7608695652		66		3916

		DINO B		103.6595744681		37.3333333333		4.75

		NK		86.8571428571		19.6666666667		14.25

		EUK 1209		129.152173913		63.3333333333		193.5

		HETERO 01		21.0238095238		31		30.25

		PELA 01		183.3043478261		196.3333333333		33.75

		PRYM 01		21.625		19.3333333333		2.5

		PRYM 02		145.6458333333		182.6666666667		6.5

		PRYM 03		34.5744680851		14.6666666667		10

		PK		5261.5507246377		11442		46541.625

				Quantifoil		MWG		PicoRapid		Normalisiert auf Positivkontrolle

		BOLI 01		39.4154234851		350		6.514877811

		BOLI 02		112.4669175065		1046.3333333333		40.8716390973

		CHLO 01		181.7381102565		191.6666666667		5.7158833625

		CHLO 02		1158.5652573909		66		962.7268493526

		DINO B		225.4226772936		37.3333333333		1.1677611171

		NK		188.8833692922		19.6666666667		3.5032833512

		EUK 1209		280.8600071065		63.3333333333		47.5709002425

		HETERO 01		45.7193023808		31		7.4367944824

		PELA 01		398.6217101367		196.3333333333		8.2972500423

		PRYM 01		47.0266776753		19.3333333333		0.6146111142

		PRYM 02		316.7278454993		182.6666666667		1.597988897

		PRYM 03		75.1871614536		14.6666666667		2.458444457

		PK		11442		11442		11442

				Quantifoil		MWG		PicoRapid		Normalisiert auf die eingesetzte Menge Target-DNA von MWG1707.10.02

		BOLI 01		34.5320966816		350		8.4310183436

		BOLI 02		98.5329631252		1046.3333333333		52.89270942		QF116.07.02		5650 ng

		CHLO 01		159.221884207		191.6666666667		7.3970255279		MWG1507.10.02		4950 ng

		CHLO 02		1015.0261989531		66		1245.8818050445		PR108.01.03		3825 ng

		DINO B		197.4942040006		37.3333333333		1.5112202691

		NK		165.4818899109		19.6666666667		4.5336608074

		EUK 1209		246.0631920668		63.3333333333		61.5623414903

		HETERO 01		40.0549640327		31		9.6240869772

		PELA 01		349.2349495888		196.3333333333		10.7376177018

		PRYM 01		41.2003636271		19.3333333333		0.795379089

		PRYM 02		277.4872274729		182.6666666667		2.0679856315

		PRYM 03		65.8719379107		14.6666666667		3.1815163561

		PK		11442		11442		11442
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		Crypto B		Crypto B		Crypto B		Crypto B		Crypto B		Crypto B		Crypto B		Crypto B		Crypto B

		NK		NK		NK		NK		NK		NK		NK		NK		NK



Prymnesium patelliferum

Pulvinaria spec. (Pelagophyceae)

Campylomonas reflexa (Cryptophyceae)

HE001005.151 (Bolidophyceae)

HE001005.127 (Dinophyceae)

RCC344.1 Ostreococcus

RCC378.1 Bathycoccus

RCC447.1 Micromonas

HE001005.53 (Chlorophyceae)

Probes

Counts / PMT 750

2283.25

6298.25

1987

1472.75

24

203.75

162.5

149.75

3280

-7.25

5.75

1

-1.75

45.25

5

14.75

-1

-32

18.25

54

16.75

30.25

65.25

2636.75

2281

1198.5

1860

98

1462

73

28.25

44.25

11.75

1336.5

4

89.75

-11

8.25

20.75

21.5

75

122

19

627.25

4605.5

-15.75

10.75

9

13

35.5

875.25

11.25

250

-21.75

6.25

58.5

294.25

159.75

36.75

24

33

7.75

25.75

17

72.5

11.5

8.5

36.5

8.5

3.75

1

4.25



Tabelle1

		

				PR208.01.03				PR308.01.03		PR108.01.03

		Sonde		Prymnesium patelliferum		Pulvinaria spec. (Pelagophyceae)		Campylomonas reflexa (Cryptophyceae)		HE001005.151 (Bolidophyceae)		HE001005.127 (Dinophyceae)		RCC344.1 Ostreococcus		RCC378.1 Bathycoccus		RCC447.1 Micromonas		HE001005.53 (Chlorophyceae)		Klon 53 1F/690R+690F/1528R-58		Klon 53690F/1528R-58

		TBP (PK)		41435.625		10567.875		23415.875		15231.5		10923.25		26006.812		20480.187		21885.187		23270.812		26899.875		18369.375

		Euk 328		47796.5		3654		24932.5		17240.75		174.25		1308.75		766.25		1153.25		4819		36.5		22

		Euk 1209		140.5		51.75		59.25		95.5		38.25		98.25		91.75		93.5		193.5		1149.5		1162.25

		Chlo 01		-7		5		17.25		12.25		48.25		65.5		91.25		46		23.25		313		475

		Chlo 02		89.75		22		31.5		87		50.5		1119.25		1706.75		1401.5		3916		3811		5797.5

		Hetero 01		-2.75		22		12.25		8.25		18.5		3.25		-2.25		4.25		-30.25		22		16.25

		Boli 01		-1		16.25		13		23.75		47.5		28.25		5		6.25		-26.5		14		11.75

		Boli 02		104.75		85		101.75		794.25		129		88.25		95.5		52.5		166.25		217.5		150.5

		Prym 01		169.75		14.5		10		11.25		15		21.5		15.75		5		-2.5		187.5		102.75

		Prym 02		1007.5		15.75		0.5		3.75		55.75		35.25		24.5		21.25		6.5		51.5		32.5

		Prym 03		218.25		23.25		36.5		38.75		63.75		16		32.75		24		10		22.25		22.75

		Pela 01		-9		7		2		11.5		163.75		9		-0.25		7.75		-33.75		14.75		8

		Pela 02		0.25		10		11		19.75		54.5		3		7.75		0		-25		26.5		13.25

		Dino B		20.25		21.75		10.75		52.75		62.25		45.75		35.25		23.75		4.75		51.5		33.75

		Dino E-12		270.75		12.5		13.25		193.25		2618.5		195.5		174.25		111.75		73.25		53.25		24.25

		NS 03		2283.25		6298.25		1987		1472.75		24		203.75		162.5		149.75		3280		44		30

		NS 04		-7.25		5.75		1		-1.75		45.25		5		14.75		-1		-32		17.25		16

		Pras 04		18.25		54		16.75		30.25		65.25		2636.75		2281		1198.5		1860		196		25.5

		Bathy 01		98		1462		73		28.25		44.25		11.75		1336.5		4		89.75		20.5		13

		Micro 01		-11		8.25		20.75		21.5		75		122		19		627.25		4605.5		485.75		16.5

		Ostreo 01		-15.75		10.75		9		13		35.5		875.25		11.25		250		-21.75		18.75		6

		Crypto B		6.25		58.5		294.25		159.75		36.75		24		33		7.75		25.75		60.75		12

		NK		17		72.5		11.5		8.5		36.5		8.5		3.75		1		4.25		16.5		-0.5

		Normalisiert auf Positivkontrolle:

		Sonde		Prymnesium patelliferum		Pulvinaria spec. (Pelagophyceae)		Klon 151 (Bolidophyceae)		Klon 127 (Dinophyceae)		RCC344.1 Ostreococcus		RCC378.1 Bathycoccus		RCC447.1 Micromonas		HE001005-Micromonas		Klon 53 1F/690R+690F/1528R-58				Klon 53690F/1528R-58

		TBP (PK)		26899.875		26899.875		26899.875		26899.875		26899.875		26899.875		26899.875		26899.875		26899.875		26899.875		26899.875

		Euk 328		31029.3346712521		2372.1650934431		16186.0991221322		11192.6396646907		113.122541744		849.6363070727		497.4470451152		748.6862052582		3128.4793610571		23.6956830626		14.2823295172

		Euk 1209		91.212149871		33.5959342052		38.4649101769		61.9982940405		24.831777456		63.7835852301		59.5638060546		60.699900448		125.6195800715		746.2517172723		754.5289764243

		Chlo 01		-4.5443775736		3.2459839812		11.1986447351		7.9526607539		31.3237454183		42.5223901534		59.2392076565		29.8630526268		15.0938255125		203.1985972216		308.3684782117

		Chlo 02		58.2654124621		14.2823295172		20.4496990814		56.4801212725		32.7844382099		726.6135141862		1108.0166319743		909.8493099235		2542.2546540567		2474.0889904521		3763.7184261731

		Hetero 01		-1.7852911896		14.2823295172		7.9526607539		5.3558735689		12.0101407303		2.1098895878		-1.4606927915		2.759086384		-19.6382030861		14.2823295172		10.5494479388

		Boli 01		-0.6491967962		10.5494479388		8.4395583511		15.4184239106		30.8368478212		18.3398094936		3.2459839812		4.0574799765		-17.2037151002		9.0887551473		7.6280623558

		Boli 02		68.0033644056		55.18172768		66.0557740169		515.6245554097		83.7463867143		57.2916172677		61.9982940405		34.0828318023		107.9289673741		141.2003031811		97.7041178334

		Prym 01		110.2011561609		9.4133535454		6.4919679624		7.3034639576		9.7379519435		13.9577311191		10.2248495407		3.2459839812		-1.6229919906		121.7243992941		66.7049708132

		Prym 02		654.0657722069		10.2248495407		0.3245983981		2.4344879859		36.1927213901		22.8841870673		15.9053215078		13.79543192		4.2197791755		33.4336350061		21.0988958776

		Prym 03		141.6872007783		15.0938255125		23.6956830626		25.1563758541		41.38629576		10.3871487398		21.2611950767		15.5807231096		6.4919679624		14.4446287162		14.7692271143

		Pela 01		-5.8427711661		4.5443775736		1.2983935925		7.4657631567		106.3059753835		5.8427711661		-0.1622991991		5.0312751708		-21.9103918729		9.5756527445		5.1935743699

		Pela 02		0.1622991991		6.4919679624		7.1411647586		12.8216367256		35.3812253948		1.9475903887		5.0312751708		0		-16.2299199059		17.2037151002		8.6018575501

		Dino B		13.1462351238		14.1200303181		6.9788655595		34.2451310014		40.4125005656		29.7007534278		22.8841870673		15.4184239106		3.0836847821		33.4336350061		21.9103918729

		Dino E-12		175.7700325807		8.1149599529		8.6018575501		125.4572808724		1699.9218109417		126.917973664		113.122541744		72.5477419793		47.5536653242		34.5697293995		15.7430223087

		NS 03		1482.2785850038		4088.8037218879		1289.9540341192		956.1045816553		15.5807231096		132.2738472329		105.4944793882		97.2172202362		2129.3654916512		28.5646590343		19.4759038871

		NS 04		-4.7066767727		3.7328815784		0.6491967962		-1.1360943934		29.3761550296		3.2459839812		9.5756527445		-0.6491967962		-20.7742974795		11.1986447351		10.3871487398

		Pras 04		11.8478415313		35.0566269967		10.8740463369		19.6382030861		42.3600909543		1711.769652473		1480.8178922123		778.0623602878		1207.5060409973		127.2425720621		16.554518304

		Bathy 01		63.621286031		949.1257160958		47.3913661252		18.3398094936		28.7269582334		7.6280623558		867.6515181682		2.5967871849		58.2654124621		13.3085343228		8.4395583511

		Micro 01		-7.1411647586		5.3558735689		13.4708335219		13.9577311191		48.6897597176		79.2020091407		12.3347391285		407.2086904385		2989.8758450609		315.3473437712		10.7117471379

		Ostreo 01		-10.2248495407		6.9788655595		5.8427711661		8.4395583511		23.0464862663		568.2094959048		7.3034639576		162.2991990588		-14.1200303181		12.1724399294		3.8951807774

		Crypto B		4.0574799765		37.9780125798		191.0261572922		103.7091881986		23.8579822616		15.5807231096		21.4234942758		5.0312751708		16.7168175031		39.4387053713		7.7903615548

		NK		11.036345536		47.066767727		7.4657631567		5.518172768		23.6956830626		5.518172768		2.4344879859		0.6491967962		2.759086384		10.7117471379		-0.3245983981

		Normalisiert auf Positivkontrolle und eingesetzte DNA-Menge

		Sonde		Prymnesium patelliferum		Pulvinaria spec. (Pelagophyceae)		Klon 151 (Bolidophyceae)		Klon 127 (Dinophyceae)		RCC344.1 Ostreococcus		RCC378.1 Bathycoccus		RCC447.1 Micromonas		HE001005-Micromonas		Klon 53 1F/690R+690F/1528R-58				Klon 53690F/1528R-58

		TBP (PK)

		Euk 328

		Euk 1209

		Chlo 01

		Chlo 02

		Hetero 01

		Boli 01

		Boli 02

		Prym 01

		Prym 02

		Prym 03

		Pela 01

		Pela 02

		Dino B

		Dino E-12

		NS 03

		NS 04

		Pras 04

		Bathy 01

		Micro 01

		Ostreo 01

		Crypto B

		NK
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		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0



Prymnesium patelliferum

Pulvinaria spec. (Pelagophyceae)

Campylomonas reflexa (Cryptophyceae)

HE001005.151 (Bolidophyceae)

HE001005.127 (Dinophyceae)

RCC344.1 Ostreococcus

RCC378.1 Bathycoccus

RCC447.1 Micromonas

HE001005.53 (Chlorophyceae)

Probes

Counts / PMT 750
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Diagramm6

		Euk 1209		Euk 1209		Euk 1209		Euk 1209

		Chlo 01		Chlo 01		Chlo 01		Chlo 01

		Chlo 02		Chlo 02		Chlo 02		Chlo 02

		Hetero 01		Hetero 01		Hetero 01		Hetero 01

		Boli 01		Boli 01		Boli 01		Boli 01

		Boli 02		Boli 02		Boli 02		Boli 02

		Prym 01		Prym 01		Prym 01		Prym 01

		Prym 02		Prym 02		Prym 02		Prym 02

		Prym 03		Prym 03		Prym 03		Prym 03

		Dino B		Dino B		Dino B		Dino B

		Dino E-12		Dino E-12		Dino E-12		Dino E-12

		NK		NK		NK		NK



HE001005.53 1F/ 690R

HE001005.53 690F/1528R-58

HE001005.53 1F/690R+690F/1528R-58

HE001005.53-1F/1528R

Probes

Counts / PMT 750

147.6183561295

2591.6066649791

1750.3408440745

90.8243037845

153.883326151

1059.1638338267

476.6043359681

10.9129977415

406.8314907655

12927.3733191793

5803.0003973624

1838.0773830496

193.4309494111

36.2345522099

33.4993462981

-14.1986314702

346.9227149358

26.200368521

21.317765826

-12.4384705441

203.2199650696

335.5876989282

331.1867190833

78.0338010552

139.3955829764

229.1138608962

285.5057923132

-1.1734406174

285.0561359743

72.4691044197

78.4189242887

3.0509456052

192.6478281585

50.7283730938

33.8800206878

4.6937624695

108.8538541221

75.2563776666

78.4189242887

2.229537173

113.9441422645

54.0731009901

81.0836450169

34.381810089

95.5407928266

-1.1149092988

25.1245097236

1.9948490495
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		Sonde		HE001005.53 1F/ 690R		HE001005.53 690F/1528R-58		HE001005.53 1F/690R+690F/1528R-58		HE001005.53-1F/1528R		RCC344.1 Ostreococcus		RCC378.1 Bathycoccus		RCC447.1 Micromonas

		TBP (PK)		20480.187		20480.187		20480.187		20480.187		20480.187		20480.187		20480.187

		Euk 328		82.6192921574		49.0560091457		55.5784609036		2261.924134044		2061.2633902418		806.5789473684		616.6930734017

		Euk 1209		147.6183561295		2591.6066649791		1750.3408440745		90.8243037845		154.7424092388		96.5789473684		49.9985279541

		Chlo 01		153.883326151		1059.1638338267		476.6043359681		10.9129977415		103.1616061592		96.0526315789		24.5982062662

		Chlo 02		406.8314907655		12927.3733191793		5803.0003973624		1838.0773830496		1762.8034762392		1796.5789473684		749.4431756969

		Hetero 01		193.4309494111		36.2345522099		33.4993462981		-14.1986314702		5.1187056491		-2.3684210526		2.2726603615

		Boli 01		346.9227149358		26.200368521		21.317765826		-12.4384705441		44.4933644885		5.2631578947		3.3421475905

		Boli 02		203.2199650696		335.5876989282		331.1867190833		78.0338010552		138.992545703		100.5263157895		28.0740397603

		Prym 01		139.3955829764		229.1138608962		285.5057923132		-1.1734406174		33.8622066019		16.5789473684		2.6737180724

		Prym 02		285.0561359743		72.4691044197		78.4189242887		3.0509456052		55.5182689635		25.7894736842		11.3633018077

		Prym 03		192.6478281585		50.7283730938		33.8800206878		4.6937624695		25.1997816572		34.4736842105		12.8338467476

		Pela 01		95.9323534529		17.8385487802		22.4597889953		-15.8414483345		14.1748771822		-0.2631578947		4.1442630122

		Pela 02		205.1777682013		29.5450964173		40.3514853136		-11.7344061737		4.7249590607		8.1578947368		0

		Dino B		108.8538541221		75.2563776666		78.4189242887		2.229537173		72.0556256761		37.1052631579		12.700160844

		Dino E-12		113.9441422645		54.0731009901		81.0836450169		34.381810089		307.909832124		183.4210526316		59.7575989184

		NS 03		43.4632295236		66.8945579259		66.9986925962		1539.5540899905		320.903469541		171.0526315789		80.0778562687

		NS 04		316.7725467077		35.6770975605		26.2665328928		-15.0200399023		7.8749317679		15.5263157895		-0.5347436145

		Pras 04		792.1271470824		56.860374237		298.4487215647		873.0398193239		4152.8452677898		2401.0526315789		640.890221957

		Bathy 01		28.975486349		28.9876417679		31.2152999596		42.1265181636		18.5060896545		1406.8421052632		2.1389744579

		Micro 01		566.5882263116		36.7920068592		739.650339286		2161.7123053205		192.1483351362		20		335.417932184

		Ostreo 01		54.8184876874		13.3789115852		28.5505792313		-10.2089333711		1378.5068059668		11.8421052632		133.6859036206

		Crypto B		76.354322136		26.7578231704		92.5038767095		12.0864383589		37.7996724858		34.7368421053		4.1442630122

		NK		95.5407928266		-1.1149092988		25.1245097236		1.9948490495		13.3873840054		3.9473684211		0.5347436145
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		Euk 328		Euk 328		Euk 328

		Euk 1209		Euk 1209		Euk 1209

		Chlo 01		Chlo 01		Chlo 01

		Chlo 02		Chlo 02		Chlo 02

		Hetero 01		Hetero 01		Hetero 01

		Boli 01		Boli 01		Boli 01

		Boli 02		Boli 02		Boli 02

		Prym 01		Prym 01		Prym 01

		Prym 02		Prym 02		Prym 02

		Prym 03		Prym 03		Prym 03

		Pela 01		Pela 01		Pela 01

		Pela 02		Pela 02		Pela 02

		Dino B		Dino B		Dino B

		Dino E-12		Dino E-12		Dino E-12

		NS 03		NS 03		NS 03

		NS 04		NS 04		NS 04

		Pras 04		Pras 04		Pras 04

		Bathy 01		Bathy 01		Bathy 01

		Micro 01		Micro 01		Micro 01

		Ostreo 01		Ostreo 01		Ostreo 01

		Crypto B		Crypto B		Crypto B

		NK		NK		NK



HE001005.53 1F/690R+690F/1528R-58

HE001005.53 1F/ 690R

HE001005.53 690F/1528R-58

55.5784609036

82.6192921574

49.0560091457

1750.3408440745

147.6183561295

2591.6066649791

476.6043359681

153.883326151

1059.1638338267

5803.0003973624

406.8314907655

12927.3733191793

33.4993462981

193.4309494111

36.2345522099

21.317765826

346.9227149358

26.200368521

331.1867190833

203.2199650696

335.5876989282

285.5057923132

139.3955829764

229.1138608962

78.4189242887

285.0561359743

72.4691044197

33.8800206878

192.6478281585

50.7283730938

22.4597889953

95.9323534529

17.8385487802

40.3514853136

205.1777682013

29.5450964173

78.4189242887

108.8538541221

75.2563776666

81.0836450169

113.9441422645

54.0731009901

66.9986925962

43.4632295236

66.8945579259

26.2665328928

316.7725467077

35.6770975605

298.4487215647

792.1271470824

56.860374237

31.2152999596

28.975486349

28.9876417679

739.650339286

566.5882263116

36.7920068592

28.5505792313

54.8184876874

13.3789115852

92.5038767095

76.354322136

26.7578231704

25.1245097236

95.5407928266

-1.1149092988



Tabelle2

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



HE001005.53 1F/ 690R

HE001005.53 690F/1528R-58

HE001005.53 1F/690R+690F/1528R-58

HE001005.53-1F/1528R

Probes

Counts / PMT 750



Tabelle3

		





		






