First tests with Quantitative PCR on picoeukaryotes

The aims of these tests were to evaluate if quantitative PCR allow us to quantify known amount of different genus of picoeukaryotes, that have been found abundant in the natural environment.

General eukaryote primers were designed (EUK) as well as genus specific primers targeting Ostreococcus spp. (OST) Bathycoccus spp. (BAT) and Micromonas spp. (MIC), the size of the amplicon ranging from 157 to 209. DNA from the different non axenic cultures was extracted with CTAB technique and used at different concentrations, ranging from 10 to 0.1 ng, in order to realise standard curves. Quantitative PCR was performed with the SYBR Green chemistry according to Applied Biosystems recommendations. 

[image: image1.wmf]Ostreococcus tauri

 (primers EUK)

0.001

0.01

0.1

1

10

1

4

7

10

13

16

19

22

25

28

31

34

37

40

Number of PCR cycles

Normalised fluorescence

10 ng

5 ng

1 ng

0.5 ng

0.1 ng

0 ng

Threshold

One example of the fluorescence results obtained for the standard curve of Ostreococcus tauri, using the general eukaryote primers (EUK), is presented in figure 1. The threshold was empirically defined in the middle of the exponential phase of the PCR (thus the linear part of the log transformed curves, Fig 1) and allowed to calculate the number of corresponding PCR cycles. The results were in accordance with the theory which says that when a sample contains two times less DNA than an other sample an additionnal PCR cycle is necessary to reach the threshold. For example, I found that 1 ng corresponds to appox. 20 cycles and 0.5 ng corresponds to approx. 21 cycles (Table 1).

Fig. 1.

Table 1.

O. tauri DNA concentration

(ng)
Number of PCR cycles necessary to reach the defined threshold

10
17.36

10
16.5

5
17.55

5
17.72

1
20.17

1
20.45

0.5
21.48

0.5
21.8

0.1
23.83

0.1
23.55

A standard curve identical to the one obtained with the general primers (EUK) was found with specific primers (OST) on the same Ostreococcus DNA (Fig 2a). Similar standard curve experiments with general and specific primers were done with Micromonas and Bathycoccus DNA. The general and the genus specific primers gave identical slopes of approx. –3.5 and this was independent from the type of DNA used. In addition, for a given dilution, the same number of PCR cycles were necessary to reach the threshold fluorescence for the three types of DNA. The specificity of the primers was verified by using OST primers as negative control on Micromonas and Bathycoccus (see doted lines of figures 2b and 2c) and using MIC primers on Ostreococcus (data not shown) . OST primers allowed a weak amplification that can be easily distinguished from the positive. PCR efficiency on positive results was ranging from 100 to 90%. 
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Fig. 2.

These results means that whatever the size of the amplicon obtained, with different sets of primers, for a given type of DNA and whatever the type of extracted DNA, the DNA can be quantified with general and specific probes exactly the same way. These results are very encouraging for future development of the technique.

� INCORPORER Excel.Sheet.8  ���





� INCORPORER Excel.Sheet.8  ���





� INCORPORER Excel.Sheet.8  ���





� INCORPORER Excel.Sheet.8  ���








[image: image3.wmf]Standard curve: 

Micromonas pusilla

0

10

20

30

40

-1.5

-1

-0.5

0

0.5

1

1.5

Log DNA concentration

PCR cycles

EUK

MIC

OST

B

[image: image4.wmf]Standard curve: 

Ostreococcus tauri

0

5

10

15

20

25

30

35

40

-1.5

-1

-0.5

0

0.5

1

1.5

Log DNA concentration

EUK

OST

A

[image: image5.wmf]Ostreococcus tauri

 (primers EUK)

0.001

0.01

0.1

1

10

1

4

7

10

13

16

19

22

25

28

31

34

37

40

Number of PCR cycles

Normalised fluorescence

10 ng

5 ng

1 ng

0.5 ng

0.1 ng

0 ng

Threshold

[image: image6.wmf]Standard curve: 

Ostreococcus tauri

0

5

10

15

20

25

30

35

40

-1.5

-1

-0.5

0

0.5

1

1.5

Log DNA concentration

EUK

OST

A

[image: image7.wmf]Standard curve: 

Bathycoccus prasinos

0

10

20

30

40

-1.5

-1

-0.5

0

0.5

1

1.5

Log DNA concentration

PCR cycles

EUK

BAT

OST

C

[image: image8.wmf]Standard curve: 

Micromonas pusilla

0

10

20

30

40

-1.5

-1

-0.5

0

0.5

1

1.5

Log DNA concentration

PCR cycles

EUK

MIC

OST

B

_1060784144.xls
Graph11

		1		1		1		1		1		1

		1		1		1		1		1		1

		0.698970004		0.698970004		0.698970004		0.698970004		0.698970004		0.698970004

		0.698970004		0.698970004		0.698970004		0.698970004		0.698970004		0.698970004

		0		0		0		0		0		0

		0		0		0		0		0		0

		-0.301029996		-0.301029996		-0.301029996		-0.301029996		-0.301029996		-0.301029996

		-0.301029996		-0.301029996		-0.301029996		-0.301029996		-0.301029996		-0.301029996

		-1		-1		-1		-1		-1		-1

		-1		-1		-1		-1		-1		-1

				1		1		1		1		1

				1		1		1		1		1

				0.698970004		0.698970004		0.698970004		0.698970004		0.698970004

				0.698970004		0.698970004		0.698970004		0.698970004		0.698970004

				0		0		0		0		0

				0		0		0		0		0

				-0.301029996		-0.301029996		-0.301029996		-0.301029996		-0.301029996

				-0.301029996		-0.301029996		-0.301029996		-0.301029996		-0.301029996

				-1		-1		-1		-1		-1

				-1		-1		-1		-1		-1

				1		1		1		1		1

				1		1		1		1		1

				0		0		0		0		0

				0		0		0		0		0

				-1		-1		-1		-1		-1

				-1		-1		-1		-1		-1



B

EUK

MIC

OST

Log DNA concentration

PCR cycles

Standard curve: Micromonas pusilla

17.55

17.73

18.46

19.51

21.04

21.02

22.27

21.99

24.58

24.35

17.21

17.51

18.36

18.49

20.82

21.41

21.96

22.12

24.43

24.27

34.87

34.11

34.36

34.99

35.34

35.26



row data

		Standard curve

		DNA (ng)		DNA (ng)		O.Tauri		O.Tauri		Micro		Micro		Micro		Bathy		Bathy		Bathy

						EUKFR		EUKF OR		EUKFR		EUKF MR		EUKF OR		EUKFR		EUKF BR		EUKF OR

		Co		LogCo		Ct		Ct		Ct		Ct		Ct		Ct		Ct		Ct

		10		1		17.36

		10		1		16.5

		5		0.698970004		17.55

		5		0.698970004		17.72

		1		0		20.17

		1		0		20.45

		5.00E-01		-0.301029996		21.48

		5.00E-01		-0.301029996		21.8

		1.00E-01		-1		23.83

		1.00E-01		-1		23.55

		10		1				17

		10		1				17.07

		5		0.698970004				17.67

		5		0.698970004				17.61

		1		0				20.29

		1		0				20.55

		5.00E-01		-0.301029996				21.48

		5.00E-01		-0.301029996				21.55

		1.00E-01		-1				24.16

		1.00E-01		-1				23.87

		10		1						17.55

		10		1						17.73

		5		0.698970004						18.46

		5		0.698970004						19.51

		1		0						21.04

		1		0						21.02

		5.00E-01		-0.301029996						22.27

		5.00E-01		-0.301029996						21.99

		1.00E-01		-1						24.58

		1.00E-01		-1						24.35

		10		1								17.21

		10		1								17.51

		5		0.698970004								18.36

		5		0.698970004								18.49

		1		0								20.82

		1		0								21.41

		5.00E-01		-0.301029996								21.96

		5.00E-01		-0.301029996								22.12

		1.00E-01		-1								24.43

		1.00E-01		-1								24.27

		10		1										34.87

		10		1										34.11

		1		0										34.36

		1		0										34.99

		1.00E-01		-1										35.34

		1.00E-01		-1										35.26

		10		1												17.41

		10		1												17.26

		5		0.698970004												18.27

		5		0.698970004												17.88

		1		0												20.41

		1		0												20.38

		5.00E-01		-0.301029996												22.2

		5.00E-01		-0.301029996												21.98

		1.00E-01		-1												23.78

		1.00E-01		-1												23.1

		10		1														17.05

		10		1														16.96

		5		0.698970004														18.12

		5		0.698970004														18.03

		1		0														20.59

		1		0														20.67

		5.00E-01		-0.301029996														22.01

		5.00E-01		-0.301029996														21.97

		1.00E-01		-1														23.85

		1.00E-01		-1														24.07

		10		1																34.77

		10		1																34.93

		1		0																35.45

		1		0																34.93

		1.00E-01		-1																35.25

																								Negatif controls

																																Ct

		PCR efficiency																						A11		NTC		O.TAURI		PR1 EUKFR		32.05

																								A12		NTC		O.TAURI		PR1 EUKFR		30.05

		DNA		Primers		Slope STND		Efficiency																B11		NTC		O.TAURI		PR2 EUKF OR		35.9

		O.tauri		EUKFR		3.5027		0.929718887																B12		NTC		O.TAURI		PR2 EUKF OR		36.31

		O.tauri		EUKF OR		3.586		0.900475355

		Micromonas		EUKFR		3.3421		0.991650225

		Micromonas		EUKF MR		3.5198		0.92356582

		Micromonas		EUKF OR		0.405		293.5342489

		Bathycoccus		EUKFR		3.2133		1.047418145

		Bathycoccus		EUKF BR		3.5453		0.914536177

		Bathycoccus		EUKF OR		0.22		35110.91734





figs

		





figs

		1		1		1

		1		1		1

		0.698970004		0.698970004		0.698970004

		0.698970004		0.698970004		0.698970004

		0		0		0

		0		0		0

		-0.301029996		-0.301029996		-0.301029996

		-0.301029996		-0.301029996		-0.301029996

		-1		-1		-1

		-1		-1		-1



EUK

OST

Log DNA concentration

PCR cycles

Standard curve: Ostreococcus tauri

17.36

17

16.5

17.07

17.55

17.67

17.72

17.61

20.17

20.29

20.45

20.55

21.48

21.48

21.8

21.55

23.83

24.16

23.55

23.87



Feuil3

		1		1		1		1		1		1

		1		1		1		1		1		1

		0.698970004		0.698970004		0.698970004		0.698970004		0.698970004		0.698970004

		0.698970004		0.698970004		0.698970004		0.698970004		0.698970004		0.698970004

		0		0		0		0		0		0

		0		0		0		0		0		0

		-0.301029996		-0.301029996		-0.301029996		-0.301029996		-0.301029996		-0.301029996

		-0.301029996		-0.301029996		-0.301029996		-0.301029996		-0.301029996		-0.301029996

		-1		-1		-1		-1		-1		-1

		-1		-1		-1		-1		-1		-1

				1		1		1		1		1

				1		1		1		1		1

				0.698970004		0.698970004		0.698970004		0.698970004		0.698970004

				0.698970004		0.698970004		0.698970004		0.698970004		0.698970004

				0		0		0		0		0

				0		0		0		0		0

				-0.301029996		-0.301029996		-0.301029996		-0.301029996		-0.301029996

				-0.301029996		-0.301029996		-0.301029996		-0.301029996		-0.301029996

				-1		-1		-1		-1		-1

				-1		-1		-1		-1		-1

				1		1		1		1		1

				1		1		1		1		1

				0		0		0		0		0

				0		0		0		0		0

				-1		-1		-1		-1		-1

				-1		-1		-1		-1		-1



EUK

MIC

OST

Log DNA concentration

PCR cycles

Standard curve: Micromonas pusilla

17.55

17.73

18.46

19.51

21.04

21.02

22.27

21.99

24.58

24.35

17.21

17.51

18.36

18.49

20.82

21.41

21.96

22.12

24.43

24.27

34.87

34.11

34.36

34.99

35.34

35.26



		1		1		1

		1		1		1

		0.698970004		0.698970004		0.698970004

		0.698970004		0.698970004		0.698970004

		0		0		0

		0		0		0

		-0.301029996		-0.301029996		-0.301029996

		-0.301029996		-0.301029996		-0.301029996

		-1		-1		-1

		-1		-1		-1

		1		1		1

		1		1		1

		0.698970004		0.698970004		0.698970004

		0.698970004		0.698970004		0.698970004

		0		0		0

		0		0		0

		-0.301029996		-0.301029996		-0.301029996

		-0.301029996		-0.301029996		-0.301029996

		-1		-1		-1

		-1		-1		-1

		1		1		1

		1		1		1

		0		0		0

		0		0		0

		-1		-1		-1



EUK

BAT

OST

Log DNA concentration

PCR cycles

Standard curve: Bathycoccus prasinos

17.41

17.26

18.27

17.88

20.41

20.38

22.2

21.98

23.78

23.1

17.05

16.96

18.12

18.03

20.59

20.67

22.01

21.97

23.85

24.07

34.77

34.93

35.45

34.93

35.25



		






_1060784198.xls
Graph12

		1		1		1

		1		1		1

		0.698970004		0.698970004		0.698970004

		0.698970004		0.698970004		0.698970004

		0		0		0

		0		0		0

		-0.301029996		-0.301029996		-0.301029996

		-0.301029996		-0.301029996		-0.301029996

		-1		-1		-1

		-1		-1		-1

		1		1		1

		1		1		1

		0.698970004		0.698970004		0.698970004

		0.698970004		0.698970004		0.698970004

		0		0		0

		0		0		0

		-0.301029996		-0.301029996		-0.301029996

		-0.301029996		-0.301029996		-0.301029996

		-1		-1		-1

		-1		-1		-1

		1		1		1

		1		1		1

		0		0		0

		0		0		0

		-1		-1		-1



C

EUK

BAT

OST

Log DNA concentration

PCR cycles

Standard curve: Bathycoccus prasinos

17.41

17.26

18.27

17.88

20.41

20.38

22.2

21.98

23.78

23.1

17.05

16.96

18.12

18.03

20.59

20.67

22.01

21.97

23.85

24.07

34.77

34.93

35.45

34.93

35.25



row data

		Standard curve

		DNA (ng)		DNA (ng)		O.Tauri		O.Tauri		Micro		Micro		Micro		Bathy		Bathy		Bathy

						EUKFR		EUKF OR		EUKFR		EUKF MR		EUKF OR		EUKFR		EUKF BR		EUKF OR

		Co		LogCo		Ct		Ct		Ct		Ct		Ct		Ct		Ct		Ct

		10		1		17.36

		10		1		16.5

		5		0.698970004		17.55

		5		0.698970004		17.72

		1		0		20.17

		1		0		20.45

		5.00E-01		-0.301029996		21.48

		5.00E-01		-0.301029996		21.8

		1.00E-01		-1		23.83

		1.00E-01		-1		23.55

		10		1				17

		10		1				17.07

		5		0.698970004				17.67

		5		0.698970004				17.61

		1		0				20.29

		1		0				20.55

		5.00E-01		-0.301029996				21.48

		5.00E-01		-0.301029996				21.55

		1.00E-01		-1				24.16

		1.00E-01		-1				23.87

		10		1						17.55

		10		1						17.73

		5		0.698970004						18.46

		5		0.698970004						19.51

		1		0						21.04

		1		0						21.02

		5.00E-01		-0.301029996						22.27

		5.00E-01		-0.301029996						21.99

		1.00E-01		-1						24.58

		1.00E-01		-1						24.35

		10		1								17.21

		10		1								17.51

		5		0.698970004								18.36

		5		0.698970004								18.49

		1		0								20.82

		1		0								21.41

		5.00E-01		-0.301029996								21.96

		5.00E-01		-0.301029996								22.12

		1.00E-01		-1								24.43

		1.00E-01		-1								24.27

		10		1										34.87

		10		1										34.11

		1		0										34.36

		1		0										34.99

		1.00E-01		-1										35.34

		1.00E-01		-1										35.26

		10		1												17.41

		10		1												17.26

		5		0.698970004												18.27

		5		0.698970004												17.88

		1		0												20.41

		1		0												20.38

		5.00E-01		-0.301029996												22.2

		5.00E-01		-0.301029996												21.98

		1.00E-01		-1												23.78

		1.00E-01		-1												23.1

		10		1														17.05

		10		1														16.96

		5		0.698970004														18.12

		5		0.698970004														18.03

		1		0														20.59

		1		0														20.67

		5.00E-01		-0.301029996														22.01

		5.00E-01		-0.301029996														21.97

		1.00E-01		-1														23.85

		1.00E-01		-1														24.07

		10		1																34.77

		10		1																34.93

		1		0																35.45

		1		0																34.93

		1.00E-01		-1																35.25

																								Negatif controls

																																Ct

		PCR efficiency																						A11		NTC		O.TAURI		PR1 EUKFR		32.05

																								A12		NTC		O.TAURI		PR1 EUKFR		30.05

		DNA		Primers		Slope STND		Efficiency																B11		NTC		O.TAURI		PR2 EUKF OR		35.9

		O.tauri		EUKFR		3.5027		0.929718887																B12		NTC		O.TAURI		PR2 EUKF OR		36.31

		O.tauri		EUKF OR		3.586		0.900475355

		Micromonas		EUKFR		3.3421		0.991650225

		Micromonas		EUKF MR		3.5198		0.92356582

		Micromonas		EUKF OR		0.405		293.5342489

		Bathycoccus		EUKFR		3.2133		1.047418145

		Bathycoccus		EUKF BR		3.5453		0.914536177

		Bathycoccus		EUKF OR		0.22		35110.91734





figs

		





figs

		1		1		1

		1		1		1

		0.698970004		0.698970004		0.698970004

		0.698970004		0.698970004		0.698970004

		0		0		0

		0		0		0

		-0.301029996		-0.301029996		-0.301029996

		-0.301029996		-0.301029996		-0.301029996

		-1		-1		-1

		-1		-1		-1



EUK

OST

Log DNA concentration

PCR cycles

Standard curve: Ostreococcus tauri

17.36

17

16.5

17.07

17.55

17.67

17.72

17.61

20.17

20.29

20.45

20.55

21.48

21.48

21.8

21.55

23.83

24.16

23.55

23.87



Feuil3

		1		1		1		1		1		1

		1		1		1		1		1		1

		0.698970004		0.698970004		0.698970004		0.698970004		0.698970004		0.698970004

		0.698970004		0.698970004		0.698970004		0.698970004		0.698970004		0.698970004

		0		0		0		0		0		0

		0		0		0		0		0		0

		-0.301029996		-0.301029996		-0.301029996		-0.301029996		-0.301029996		-0.301029996

		-0.301029996		-0.301029996		-0.301029996		-0.301029996		-0.301029996		-0.301029996

		-1		-1		-1		-1		-1		-1

		-1		-1		-1		-1		-1		-1

				1		1		1		1		1

				1		1		1		1		1

				0.698970004		0.698970004		0.698970004		0.698970004		0.698970004

				0.698970004		0.698970004		0.698970004		0.698970004		0.698970004

				0		0		0		0		0

				0		0		0		0		0

				-0.301029996		-0.301029996		-0.301029996		-0.301029996		-0.301029996

				-0.301029996		-0.301029996		-0.301029996		-0.301029996		-0.301029996

				-1		-1		-1		-1		-1

				-1		-1		-1		-1		-1

				1		1		1		1		1

				1		1		1		1		1

				0		0		0		0		0

				0		0		0		0		0

				-1		-1		-1		-1		-1

				-1		-1		-1		-1		-1



EUK

MIC

OST

Log DNA concentration

PCR cycles

Standard curve: Micromonas pusilla

17.55

17.73

18.46

19.51

21.04

21.02

22.27

21.99

24.58

24.35

17.21

17.51

18.36

18.49

20.82

21.41

21.96

22.12

24.43

24.27

34.87

34.11

34.36

34.99

35.34

35.26



		1		1		1

		1		1		1

		0.698970004		0.698970004		0.698970004

		0.698970004		0.698970004		0.698970004

		0		0		0

		0		0		0

		-0.301029996		-0.301029996		-0.301029996

		-0.301029996		-0.301029996		-0.301029996

		-1		-1		-1

		-1		-1		-1

		1		1		1

		1		1		1

		0.698970004		0.698970004		0.698970004

		0.698970004		0.698970004		0.698970004

		0		0		0

		0		0		0

		-0.301029996		-0.301029996		-0.301029996

		-0.301029996		-0.301029996		-0.301029996

		-1		-1		-1

		-1		-1		-1

		1		1		1

		1		1		1

		0		0		0

		0		0		0

		-1		-1		-1



EUK

BAT

OST

Log DNA concentration

PCR cycles

Standard curve: Bathycoccus prasinos

17.41

17.26

18.27

17.88

20.41

20.38

22.2

21.98

23.78

23.1

17.05

16.96

18.12

18.03

20.59

20.67

22.01

21.97

23.85

24.07

34.77

34.93

35.45

34.93

35.25



		






_1060774274.xls
Graph2

		

		0.009227		0.015825		0.007454		0.006723		0.004572		0.004087		0.004262		0.00331		0.004017		0.004637		0.004605		0.006067

		0.049749		0.084985		0.041152		0.037983		0.014147		0.013353		0.012718		0.009784		0.01026		0.011412		0.01302		0.020157

		0.125221		0.209158		0.10319		0.094759		0.028419		0.027384		0.023535		0.017886		0.017208		0.020431		0.022411		0.037979

		0.245042		0.392214		0.208999		0.19112		0.050948		0.046823		0.035864		0.027617		0.024128		0.0286		0.030235		0.053166

		0.396901		0.606382		0.375742		0.341865		0.089593		0.078421		0.054637		0.042936		0.031165		0.035069		0.03527		0.063655

		0.560736		0.828083		0.59801		0.541339		0.15654		0.1344		0.086419		0.070453		0.041647		0.05116		0.040834		0.074953

		0.728562		1.058824		0.846417		0.764271		0.269962		0.230461		0.139287		0.117512		0.059166		0.080986		0.049737		0.091549

		0.901257		1.301659		1.101315		0.994916		0.447448		0.383897		0.229307		0.197239		0.087254		0.115538		0.061613		0.112111

		1.075651		1.548322		1.359782		1.232648		0.680465		0.593701		0.375839		0.326236		0.131683		0.159813		0.071433		0.128289

		1.249916		1.792582		1.625496		1.478059		0.941538		0.834788		0.58675		0.506772		0.203524		0.232953		0.077974		0.138726

		1.427632		2.030856		1.895285		1.728287		1.215381		1.085194		0.841982		0.719751		0.319852		0.355561		0.085513		0.151668

		1.605477		2.253087		2.156528		1.974816		1.49917		1.342076		1.114367		0.948217		0.495183		0.537359		0.094986		0.168499

		1.77709		2.461268		2.408361		2.21541		1.796588		1.611974		1.401727		1.191435		0.723334		0.770699		0.107676		0.187887

		1.931576		2.657518		2.647539		2.445183		2.10125		1.885873		1.706484		1.446341		0.979102		1.03355		0.122871		0.209337

		2.068909		2.833937		2.867715		2.660295		2.402168		2.154243		2.023039		1.705654		1.251123		1.313196		0.140895		0.233214

		2.201221		2.994556		3.073181		2.86689		2.692433		2.417388		2.342135		1.964136		1.542722		1.611949		0.164926		0.261736

		2.322844		3.14194		3.262783		3.056451		2.959062		2.663456		2.645983		2.211218		1.846482		1.918692		0.195533		0.297462

		2.415829		3.272833		3.433563		3.227616		3.200121		2.886976		2.924449		2.437545		2.14503		2.216153		0.233409		0.348898

		2.488931		3.392201		3.591761		3.389706		3.421688		3.094488		3.181164		2.647107		2.433274		2.505692		0.294516		0.430087

		2.567802		3.503629		3.739754		3.538112		3.624836		3.284158		3.418849		2.842938		2.710123		2.784012		0.401067		0.546011

		2.650537		3.603166		3.867846		3.668262		3.808584		3.450823		3.632059		3.016896		2.96012		3.034215		0.552248		0.69568

		2.728069		3.695129		3.97672		3.785043		3.974314		3.59931		3.821278		3.172589		3.182972		3.258478		0.738388		0.883687

		2.79754		3.784486		4.081123		3.897182		4.126782		3.73576		3.996853		3.319149		3.388422		3.463735		0.952909		1.09774

		2.856632		3.864028		4.179432		4.000942		4.261753		3.857393		4.154065		3.450733		3.573735		3.649342		1.181928		1.317848

		2.909259		3.930418		4.261769		4.089519		4.377907		3.962497		4.285833		3.563349		3.73405		3.812033		1.410681		1.541948

		2.957173		3.989071		4.338842		4.171184		4.485466		4.059017		4.406015		3.665491		3.87349		3.953272		1.634915		1.765135

		2.990308		4.031249		4.400451		4.232817		4.563956		4.13117		4.496243		3.74027		3.972933		4.053319		1.802617		1.927123
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		Well		A		A		A		A		A		A		A		A		A		A		A		A

		[ ] (ng)		10		10		5		5		1		1		0.5		0.5		0.1		0.1		0		0

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10

		11

		12

		13

		14		0.009227		0.015825		0.007454		0.006723		0.004572		0.004087		0.004262		0.00331		0.004017		0.004637		0.004605		0.006067

		15		0.049749		0.084985		0.041152		0.037983		0.014147		0.013353		0.012718		0.009784		0.01026		0.011412		0.01302		0.020157

		16		0.125221		0.209158		0.10319		0.094759		0.028419		0.027384		0.023535		0.017886		0.017208		0.020431		0.022411		0.037979

		17		0.245042		0.392214		0.208999		0.19112		0.050948		0.046823		0.035864		0.027617		0.024128		0.0286		0.030235		0.053166

		18		0.396901		0.606382		0.375742		0.341865		0.089593		0.078421		0.054637		0.042936		0.031165		0.035069		0.03527		0.063655

		19		0.560736		0.828083		0.59801		0.541339		0.15654		0.1344		0.086419		0.070453		0.041647		0.05116		0.040834		0.074953

		20		0.728562		1.058824		0.846417		0.764271		0.269962		0.230461		0.139287		0.117512		0.059166		0.080986		0.049737		0.091549

		21		0.901257		1.301659		1.101315		0.994916		0.447448		0.383897		0.229307		0.197239		0.087254		0.115538		0.061613		0.112111

		22		1.075651		1.548322		1.359782		1.232648		0.680465		0.593701		0.375839		0.326236		0.131683		0.159813		0.071433		0.128289

		23		1.249916		1.792582		1.625496		1.478059		0.941538		0.834788		0.58675		0.506772		0.203524		0.232953		0.077974		0.138726

		24		1.427632		2.030856		1.895285		1.728287		1.215381		1.085194		0.841982		0.719751		0.319852		0.355561		0.085513		0.151668

		25		1.605477		2.253087		2.156528		1.974816		1.49917		1.342076		1.114367		0.948217		0.495183		0.537359		0.094986		0.168499

		26		1.77709		2.461268		2.408361		2.21541		1.796588		1.611974		1.401727		1.191435		0.723334		0.770699		0.107676		0.187887

		27		1.931576		2.657518		2.647539		2.445183		2.10125		1.885873		1.706484		1.446341		0.979102		1.03355		0.122871		0.209337

		28		2.068909		2.833937		2.867715		2.660295		2.402168		2.154243		2.023039		1.705654		1.251123		1.313196		0.140895		0.233214

		29		2.201221		2.994556		3.073181		2.86689		2.692433		2.417388		2.342135		1.964136		1.542722		1.611949		0.164926		0.261736

		30		2.322844		3.14194		3.262783		3.056451		2.959062		2.663456		2.645983		2.211218		1.846482		1.918692		0.195533		0.297462

		31		2.415829		3.272833		3.433563		3.227616		3.200121		2.886976		2.924449		2.437545		2.14503		2.216153		0.233409		0.348898

		32		2.488931		3.392201		3.591761		3.389706		3.421688		3.094488		3.181164		2.647107		2.433274		2.505692		0.294516		0.430087

		33		2.567802		3.503629		3.739754		3.538112		3.624836		3.284158		3.418849		2.842938		2.710123		2.784012		0.401067		0.546011

		34		2.650537		3.603166		3.867846		3.668262		3.808584		3.450823		3.632059		3.016896		2.96012		3.034215		0.552248		0.69568

		35		2.728069		3.695129		3.97672		3.785043		3.974314		3.59931		3.821278		3.172589		3.182972		3.258478		0.738388		0.883687

		36		2.79754		3.784486		4.081123		3.897182		4.126782		3.73576		3.996853		3.319149		3.388422		3.463735		0.952909		1.09774

		37		2.856632		3.864028		4.179432		4.000942		4.261753		3.857393		4.154065		3.450733		3.573735		3.649342		1.181928		1.317848

		38		2.909259		3.930418		4.261769		4.089519		4.377907		3.962497		4.285833		3.563349		3.73405		3.812033		1.410681		1.541948

		39		2.957173		3.989071		4.338842		4.171184		4.485466		4.059017		4.406015		3.665491		3.87349		3.953272		1.634915		1.765135

		40		2.990308		4.031249		4.400451		4.232817		4.563956		4.13117		4.496243		3.74027		3.972933		4.053319		1.802617		1.927123
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		2.990308		4.031249		4.400451		4.232817		4.563956		4.13117		4.496243		3.74027		3.972933		4.053319		1.802617		1.927123
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		0.009227		0.015825		0.007454		0.006723		0.004572		0.004087		0.004262		0.00331		0.004017		0.004637		0.004605		0.006067

		0.049749		0.084985		0.041152		0.037983		0.014147		0.013353		0.012718		0.009784		0.01026		0.011412		0.01302		0.020157

		0.125221		0.209158		0.10319		0.094759		0.028419		0.027384		0.023535		0.017886		0.017208		0.020431		0.022411		0.037979

		0.245042		0.392214		0.208999		0.19112		0.050948		0.046823		0.035864		0.027617		0.024128		0.0286		0.030235		0.053166

		0.396901		0.606382		0.375742		0.341865		0.089593		0.078421		0.054637		0.042936		0.031165		0.035069		0.03527		0.063655

		0.560736		0.828083		0.59801		0.541339		0.15654		0.1344		0.086419		0.070453		0.041647		0.05116		0.040834		0.074953

		0.728562		1.058824		0.846417		0.764271		0.269962		0.230461		0.139287		0.117512		0.059166		0.080986		0.049737		0.091549

		0.901257		1.301659		1.101315		0.994916		0.447448		0.383897		0.229307		0.197239		0.087254		0.115538		0.061613		0.112111

		1.075651		1.548322		1.359782		1.232648		0.680465		0.593701		0.375839		0.326236		0.131683		0.159813		0.071433		0.128289

		1.249916		1.792582		1.625496		1.478059		0.941538		0.834788		0.58675		0.506772		0.203524		0.232953		0.077974		0.138726

		1.427632		2.030856		1.895285		1.728287		1.215381		1.085194		0.841982		0.719751		0.319852		0.355561		0.085513		0.151668

		1.605477		2.253087		2.156528		1.974816		1.49917		1.342076		1.114367		0.948217		0.495183		0.537359		0.094986		0.168499

		1.77709		2.461268		2.408361		2.21541		1.796588		1.611974		1.401727		1.191435		0.723334		0.770699		0.107676		0.187887

		1.931576		2.657518		2.647539		2.445183		2.10125		1.885873		1.706484		1.446341		0.979102		1.03355		0.122871		0.209337

		2.068909		2.833937		2.867715		2.660295		2.402168		2.154243		2.023039		1.705654		1.251123		1.313196		0.140895		0.233214

		2.201221		2.994556		3.073181		2.86689		2.692433		2.417388		2.342135		1.964136		1.542722		1.611949		0.164926		0.261736

		2.322844		3.14194		3.262783		3.056451		2.959062		2.663456		2.645983		2.211218		1.846482		1.918692		0.195533		0.297462

		2.415829		3.272833		3.433563		3.227616		3.200121		2.886976		2.924449		2.437545		2.14503		2.216153		0.233409		0.348898

		2.488931		3.392201		3.591761		3.389706		3.421688		3.094488		3.181164		2.647107		2.433274		2.505692		0.294516		0.430087

		2.567802		3.503629		3.739754		3.538112		3.624836		3.284158		3.418849		2.842938		2.710123		2.784012		0.401067		0.546011

		2.650537		3.603166		3.867846		3.668262		3.808584		3.450823		3.632059		3.016896		2.96012		3.034215		0.552248		0.69568

		2.728069		3.695129		3.97672		3.785043		3.974314		3.59931		3.821278		3.172589		3.182972		3.258478		0.738388		0.883687

		2.79754		3.784486		4.081123		3.897182		4.126782		3.73576		3.996853		3.319149		3.388422		3.463735		0.952909		1.09774

		2.856632		3.864028		4.179432		4.000942		4.261753		3.857393		4.154065		3.450733		3.573735		3.649342		1.181928		1.317848

		2.909259		3.930418		4.261769		4.089519		4.377907		3.962497		4.285833		3.563349		3.73405		3.812033		1.410681		1.541948

		2.957173		3.989071		4.338842		4.171184		4.485466		4.059017		4.406015		3.665491		3.87349		3.953272		1.634915		1.765135

		2.990308		4.031249		4.400451		4.232817		4.563956		4.13117		4.496243		3.74027		3.972933		4.053319		1.802617		1.927123
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row data

		Standard curve

		DNA (ng)		DNA (ng)		O.Tauri		O.Tauri		Micro		Micro		Micro		Bathy		Bathy		Bathy

						EUKFR		EUKF OR		EUKFR		EUKF MR		EUKF OR		EUKFR		EUKF BR		EUKF OR

		Co		LogCo		Ct		Ct		Ct		Ct		Ct		Ct		Ct		Ct

		10		1		17.36

		10		1		16.5

		5		0.698970004		17.55

		5		0.698970004		17.72

		1		0		20.17

		1		0		20.45

		5.00E-01		-0.301029996		21.48

		5.00E-01		-0.301029996		21.8

		1.00E-01		-1		23.83

		1.00E-01		-1		23.55

		10		1				17

		10		1				17.07

		5		0.698970004				17.67

		5		0.698970004				17.61

		1		0				20.29

		1		0				20.55

		5.00E-01		-0.301029996				21.48

		5.00E-01		-0.301029996				21.55

		1.00E-01		-1				24.16

		1.00E-01		-1				23.87

		10		1						17.55

		10		1						17.73

		5		0.698970004						18.46

		5		0.698970004						19.51

		1		0						21.04

		1		0						21.02

		5.00E-01		-0.301029996						22.27

		5.00E-01		-0.301029996						21.99

		1.00E-01		-1						24.58

		1.00E-01		-1						24.35

		10		1								17.21

		10		1								17.51

		5		0.698970004								18.36

		5		0.698970004								18.49

		1		0								20.82

		1		0								21.41

		5.00E-01		-0.301029996								21.96

		5.00E-01		-0.301029996								22.12

		1.00E-01		-1								24.43

		1.00E-01		-1								24.27

		10		1										34.87

		10		1										34.11

		1		0										34.36

		1		0										34.99

		1.00E-01		-1										35.34

		1.00E-01		-1										35.26

		10		1												17.41

		10		1												17.26

		5		0.698970004												18.27

		5		0.698970004												17.88

		1		0												20.41

		1		0												20.38

		5.00E-01		-0.301029996												22.2

		5.00E-01		-0.301029996												21.98

		1.00E-01		-1												23.78

		1.00E-01		-1												23.1

		10		1														17.05

		10		1														16.96

		5		0.698970004														18.12

		5		0.698970004														18.03

		1		0														20.59

		1		0														20.67

		5.00E-01		-0.301029996														22.01

		5.00E-01		-0.301029996														21.97

		1.00E-01		-1														23.85

		1.00E-01		-1														24.07

		10		1																34.77

		10		1																34.93

		1		0																35.45

		1		0																34.93

		1.00E-01		-1																35.25

																								Negatif controls

																																Ct

		PCR efficiency																						A11		NTC		O.TAURI		PR1 EUKFR		32.05

																								A12		NTC		O.TAURI		PR1 EUKFR		30.05

		DNA		Primers		Slope STND		Efficiency																B11		NTC		O.TAURI		PR2 EUKF OR		35.9

		O.tauri		EUKFR		3.5027		0.929718887																B12		NTC		O.TAURI		PR2 EUKF OR		36.31

		O.tauri		EUKF OR		3.586		0.900475355

		Micromonas		EUKFR		3.3421		0.991650225

		Micromonas		EUKF MR		3.5198		0.92356582

		Micromonas		EUKF OR		0.405		293.5342489

		Bathycoccus		EUKFR		3.2133		1.047418145

		Bathycoccus		EUKF BR		3.5453		0.914536177

		Bathycoccus		EUKF OR		0.22		35110.91734
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