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1
Introduction
The report considers 6 serum sample collection protocols, and makes comparisons of these protocols in order to determine a reliable and optimal protocol from clinical point of view. Several different factors like temperature, clotting time, and centrifugation influenced the protocols, 

and the task was to see if those factors were more influential in some protocols, and whether it would be practical to use certain protocols in the clinical conditions. The ultimate test to find the “optimal'' in some sense protocol would be to compare the protocols from the point of view how good they are in classification of control and case individuals. However, this will be addressed in our future studies - here we deal only with the control cases.
2 
The Protocols
25 healthy women volunteers were recruited to participate in this study and the serum samples were collected over two consecutive days using six different collection protocols [1] -see Table 1. 

The main variables being explored in the study are:
· Clotting in 5 mins vs 60 mins

· Wet ice vs room temperature before centrifugation (Transport)

· Delayed centrifugation 3 vs 6 hours

· Effect of strawing

	
	
	In
	Clinic
	
	In
	Lab

	Protocol
	Tube Type
	Mixing
	Clotting
	Transport
	Centrifuge
	Immediate Stonage in 
-80C then aliquoting in Lab

	1
	Greiner gel tube
	Invert 2-4 times
	Room temp
	Room Temp
	After 24-48hrs
	Straws at room temp

	2a
	BD redtube
	Slowly invert 5 times
	Room temp 60 mins
	Wet Ice
	3h from blood collection (within 2h of clotting)
	Straws at room temp

	2b
	BD redtube
	Slowly invert 5 times
	Room temp 5 mins
	Wet Ice
	3h from blood collection
	Straws at room temp

	2c
	BD redtube
	Slowly invert 5 times
	Room temp 5 mins
	Wet Ice
	3h from blood collection
	Aliquoting into cryovial – 1 freeze thaw

	2d
	BD redtube
	Slowly invert 5 times
	Room temp 5 mins
	Wet Ice
	6h from blood collection
	Straws at room temp

	2e
	BD redtube
	Slowly invert 5 times
	Room temp 5 mins
	Room Temp
	3h from blood collection
	Straws at room temp


Table 1: Six serum sample collection protocols
For the mass-spectrometry (MS) experiments the samples were de-frozen and fractionation and different ProteinChip types were applied to each sample - see Table 2. From each fractionated sample three samples were prepared for three repeated measurements to improve accuracy of the experiments. 

The fractionation procedure produces 6 fractions on the basis of pH values (9, 7, 5, 4, 3 and organic washing, respectively).
	Fractionation
	1
	2
	3
	4
	5
	6

	ProteinChip Type
	CM10 IMAC
	CM10 IMAC
	CM10 IMAC
	CM10 IMAC
	CM10 IMAC
	CM10 IMAC H50


Table 2: Fractionation and ProteinChip type used in experiments 
3
Mass Spectrometry 
The prepared samples were then analysed by Ciphergen PCS 4000 system.  For each sample, two spectra files were obtained.  The first file covers low mass weight range [3000, 20000].   The second file covers high mass weight range [20000, 200000].  Both files have two columns: m/z value versus the corresponding intensity.  The spectra were processed by using CiphergenExpress 3.0 software, and peaks identified and aligned.
4
The protocol comparisons
First of all, we present here results of comparisons of the protocols when a chip/fractionation type is fixed; in this report we begin with analysis of the protocols with the CM10 ProteinChip and fractionation type 1 (ph=9). Then we present a summary table  to make more reliable conclusions. In the Appendix 1 one can find the results for each of the 13 chip/fraction type tables (Table 8 – Table 20).
4.1. The final number of successfully analysed samples for each protocol is:
	Protocol
	No of prepared samples
	No of individuals processed

	1
	78
	25

	2a
	72
	24

	2b
	69
	23

	2c
	42
	13

	2d
	75
	25

	2e
	75
	25


Table 3: Number of MS-samples and individuals in different protocols

If all initial samples from 25 women were used, then the total number of MS-samples would be 75 for each protocol given that there were three repetitions for each sample. But not all experiments were successful, and in one case there were 6 measurements related to an individual, therefore each protocol had a different number of MS-samples –see Table 3. 

4.2. In order to compare the protocols, we present a table of pairs of protocols with a number of individuals whose samples were processed according to the two protocols:

	Protocol
	1
	2a
	2b
	2c
	2d
	2e

	1
	25
	24
	23
	13
	25
	25

	2a
	24
	24
	22
	13
	24
	24

	2b
	23
	22
	23
	12
	23
	23

	2c
	13
	13
	12
	13
	13
	13

	2d
	25
	24
	23
	13
	25
	25

	2e
	25
	24
	23
	13
	25
	25


                            Table 4: Mass-spectrometry of individuals for each pair of protocols

4.3. Different combinations of chips and fractions have different number of peaks – the Table 5 gives the number of peaks in each combination.
	Chip / Fraction(FR) Type
	Number of peaks

	CM10 FR1
	160

	CM10 FR2
	171

	CM10 FR3
	110

	CM10 FR4
	105

	CM10 FR5
	114

	CM10 FR6
	149

	IMAC FR1
	87

	IMAC FR2
	182

	IMAC FR3
	93

	IMAC FR4
	94

	IMAC FR5
	127

	IMAC FR6
	123

	H50 FR6
	147


                  Table 5: Number of peaks found for each Chip/Fraction type combination.

5
Statistical tests
To compare any two protocols (e.g. 2a vs 2c), the following procedure was used.  We choose one of most frequent peaks (pre-processing and the list of most frequent peaks, N, was obtained by using CiphergenExpress 3.0 software. The Appendix 2 gives, as an example, a list of m/z values for CM10 chip and fraction 1. For each chip/fraction type there are different number of peaks as found by the Ciphergen software (see Table 5).  For each woman we look for the intensity value from the processed data obtained from each protocol. The maximum intensity is chosen inside a corresponding interval of 0.3% of the peak's m/z value.  Since each individual was measured three times, we take the median value of the three measurements.  A list of the value pairs is formed containing 25 pairs (or less, if one of the protocols failed).  Then in order to test our null-hypothesis that there is no difference between the protocols, we calculate p-value for this particular peak using Wilcoxon sign test.  This is done for all N peaks. A listing of all 160 peaks for CM10 FR1 is given in Appendix 2. 

Let Pmin be the minimum p-value of all n values.  In order to find a measure of agreement between the two protocols we calculate the corresponding “conservative” p-values:   

min (n•Pmin;1)                                                                                                                      (1)               
where n=160 is the total number of the peaks tested for Chip/Fraction type CM10 FR1.


The resulting p-values for CM10 FR1 are given in the Table 6.
	Protocol
	1
	2a
	2b
	2c
	2d
	2e

	1
	1
	0.000191
	7.63E-05
	0.039063
	9.54E-06
	9.54E-06

	2a
	0.000191
	1
	0.000381
	0.039063
	9.54E-05
	0.059643

	2b
	7.63E-05
	0.000381
	1
	0.78125
	0.020447
	0.000191

	2c
	0.039063
	0.039063
	0.78125
	1
	0.039063
	0.039063

	2d
	9.54E-06
	9.54E-05
	0.020447
	0.039063
	1
	4.77E-05

	2e
	9.54E-06
	0.059643
	0.000191
	0.039063
	4.77E-05
	1


Table 6: Agreements between the protocols for CM10 FR1
Results for all 13 Chip / fractions types are included in Appendix 1. 

We now wish to create a summary table to characterise the combination of all 13 chip/fraction types as given in Appendix 1. To do this we take the smallest p-value in each of 13 entry/protocol pairs and apply the adjustment (1), where n=13 (the number of p-values). Table 7 gives the resulting p-values:

	Protocol
	1
	2a
	2b
	2c
	2d
	2e

	1
	1
	0.000135
	0.00027
	0.276123
	6.74E-05
	6.74E-05

	2a
	0.000135
	1
	0.000576
	0.276123
	0.000144
	0.043129

	2b
	0.00027
	0.000576
	1
	0.723633
	0.265808
	0.000288

	2c
	0.276123
	0.276123
	0.723633
	1
	0.507813
	0.276123

	2d
	6.74E-05
	0.000144
	0.265808
	0.507813
	1
	7.21E-05

	2e
	6.74E-05
	0.043129
	0.000288
	0.276123
	7.21E-05
	1


Table 7: Agreements between the protocols for all Chip / Fraction types
Here is a simple procedure to do these calculations.
________________________________________________________
for each chip/fractionation type do
     for any of 2 protocols do
          for every peak from list of peaks do
               Take 1st protocol and make a list of intensities of all  samples at this peak

   Take all the measurements corresponding to an individual and take the median value

               Repeat for all individuals 

               Repeat the same for the 2nd protocol

               Calculate p-values for all individual pair values using Wilcoxon sign test
         end for      
          take minimum p-value from all peaks and 
          calculate min (nPmin; 1) where n is a number of peaks                                                                       

          output “conservative'' p-value is a measure of agreement between 2 protocols 
     end for 
end for 

______________________________________________________________________________
We can make the following conclusions from Table 7. The null hypotheses for the protocol 1 and all other protocols are rejected since all p-values are significant at 5% level, apart from p-value between protocols 1 and 2c; they seem in a good agreement.  But since the protocol 2c has a low number of samples (13) it is difficult to make reliable conclusions here, this may also explain why all other protocols show a strong agreement with 2c. There is a good agreement between protocol 2b and 2d.  There is a “weak” agreement between 2a and 2e: the difference between 2a and 2e is “barely” significant (p-value is close to 5%). 
These results can be presented in the form of a tree in the figure below:


[image: image1]
              Figure 1: agreements between the protocols: a double line ══ indicate that the difference between the corresponding protocols is not significant (protocols are in good agreement: p-value above 10%);  a dotted line -------- indicate that the difference is significant (in weak agreement: p-value between 1% and 5%); space between protocols indicate that the difference is highly significant (no agreement: p-value below 1%).
It seems that the difference and similarity between protocols may be explained due to the time of blood or serum sample left at room temperature.  For protocol 1 this time is large.  For protocols 2a and 2e the time is relatively large (60 min at room temperature before clotting in protocol 2a, and transport at room temperature for protocol 2e).  For protocols 2b, 2c and 2d this time is short. 

6
Graphical Comparison of Individuals/Protocols for CM10 and FR1
6.1
Comparison of individuals
In this section for illustration purposes we give a graphical comparison of the MS-analysis for two individuals.  Each line on figures 1 and 2 corresponds to one MS-sample.  Since there were 3 measurements, there are three MS- samples for each protocol.   The columns correspond to 160 most frequent peaks (see Appendix 2).  If the value of a peak intensity exceeds some fixed threshold then a black dot (.) is plotted, otherwise, an empty space ( ) is left.   The fixed threshold C0 was calculated as the average value over all 160 peaks intensities and all MS-samples obtained from 25 volunteers. The calculated value is C0=1.012.
In addition to 6 protocols lines, an additional line is plotted. Here is the median intensity value for each peak taken over all MS measurements of the women (over all protocols and triples) is compared to the fixed threshold C0. The results are presented in the same way as above.

Results are shown below for two volunteers (3700 and 3702).
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Figure 2: Comparison of different protocols on individual No.3700
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Figure 3: Comparison of different protocols on individual No. 3702

6.2 Comparison of Protocols
We compare median values of all peak intensities for each protocol to the fixed threshold C0.
Median value is calculated over all MS measurements (all volunteers and triples) for a fixed protocol.  An additional line shows comparison for all peaks of median values over all MS samples (including different protocols) to the fixed threshold C0. The results are plotted in the same way as above.
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Figure 4: Median comparison of different protocols

Diagrams of protocols comparisons

The same comparisons as above, but presented in a slightly different way is given in Appendix 3.
The lines correspond to different MS samples, columns correspond to all 160 selected peaks. A point means that peak intensity exceeds the fixed threshold C0.
7
Data analysis using CiphergenExpress 3.0
The results of protocol comparison produced by the Ciphergen software showed [2] three distinct clusters: 1; (2b,2c,2d); and (2a,2e).  In order to get the same conclusion using our methodology, we need to break three double lines (“good agreement”) between 2a - 2c, 2e - 2c, and 1 - 2c, see figure 5 below. 


[image: image5]
Figure 5: red and blue lines separating the protocols. As before a double line ══ indicate that the difference between the corresponding protocols is not significant (protocols are in good agreement: p-value above 10%);  a dotted line -------- indicate that the difference is significant (in weak agreement: p-value between 1% and 5%); space between protocols indicate that the difference is highly significant (no agreement: p-value below 1%).
However, in all cases it includes protocol 2c that has a low number of samples, and therefore it is difficult to make reliable conclusion here.

8   Conclusions
The results of the agreements between the protocols were produced by the described methodology. However, it is conceivable that other methods will produced different, but broadly similar picture of the similarity between the protocols.
For three protocols (2b, 2c and 2d) the null-hypotheses are not rejected: no difference between those protocols was detected, and in this sense they are in a good agreement.
The null-hypothesis is not rejected between protocol 1 and 2c also; there is no significant difference between the protocols, provided that we can rely on protocol 2c given a low number of samples in that protocol.
For the two protocols 2a and 2e the null-hypothesis is rejected at level 0.05, but not at the level 0.01; in other words, there is a “weak” conclusion that the protocols are in agreement.
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Appendix 1: p-values for the 13 chip / fraction types
Here we present 13 tables for all chip / fraction types.

	Protocol
	1
	2a
	2b
	2c
	2d
	2e

	1
	1
	0.000191
	7.63E-05
	0.039063
	9.54E-06
	9.54E-06

	2a
	0.000191
	1
	0.000381
	0.039063
	9.54E-05
	0.059643

	2b
	7.63E-05
	0.000381
	1
	0.78125
	0.020447
	0.000191

	2c
	0.039063
	0.039063
	0.78125
	1
	0.039063
	0.039063

	2d
	9.54E-06
	9.54E-05
	0.020447
	0.039063
	1
	4.77E-05

	2e
	9.54E-06
	0.059643
	0.000191
	0.039063
	4.77E-05
	1


Table 8: Agreements between the protocols for Fraction 1, Chip CM10
	Protocol
	1
	2a
	2b
	2c
	2d
	2e

	1
	1
	2.04E-05
	4.08E-05
	0.041748
	1.02E-05
	1.02E-05

	2a
	2.04E-05
	1
	0.000815
	0.041748
	2.04E-05
	1

	2b
	4.08E-05
	0.000815
	1
	1
	1
	0.000285

	2c
	0.041748
	0.041748
	1
	1
	0.20874
	0.041748

	2d
	1.02E-05
	2.04E-05
	1
	0.20874
	1
	1.02E-05

	2e
	1.02E-05
	1
	0.000285
	0.041748
	1.02E-05
	1


Table 9: Agreements between the protocols for Fraction 2, Chip CM10

	Protocol
	1
	2a
	2b
	2c
	2d
	2e

	1
	1
	1.31E-05
	2.62E-05
	0.026856
	6.56E-06
	6.56E-06

	2a
	1.31E-05
	1
	5.25E-05
	0.026856
	1.31E-05
	0.003318

	2b
	2.62E-05
	5.25E-05
	1
	0.107422
	0.595593
	2.62E-05

	2c
	0.026856
	0.026856
	0.107422
	1
	0.187988
	0.026856

	2d
	6.56E-06
	1.31E-05
	0.595593
	0.187988
	1
	6.56E-06

	2e
	6.56E-06
	0.003318
	2.62E-05
	0.026856
	6.56E-06
	1


Table 10: Agreements between the protocols for Fraction 3, Chip CM10

	Protocol
	1
	2a
	2b
	2c
	2d
	2e

	1
	1
	1.25E-05
	2.50E-05
	0.025635
	6.26E-06
	6.26E-06

	2a
	1.25E-05
	1
	5.01E-05
	0.025635
	1.25E-05
	0.146974

	2b
	2.50E-05
	5.01E-05
	1
	1
	0.782461
	5.01E-05

	2c
	0.025635
	0.025635
	1
	1
	0.179443
	0.025635

	2d
	6.26E-06
	1.25E-05
	0.782461
	0.179443
	1
	3.13E-05

	2e
	6.26E-06
	0.146974
	5.01E-05
	0.025635
	3.13E-05
	1


Table 11: Agreements between the protocols for Fraction 4, Chip CM10

	Protocol
	1
	2a
	2b
	2c
	2d
	2e

	1
	1
	1.36E-05
	2.72E-05
	0.027832
	6.79E-06
	6.79E-06

	2a
	1.36E-05
	1
	5.44E-05
	0.027832
	1.36E-05
	0.017055

	2b
	2.72E-05
	5.44E-05
	1
	0.055664
	0.275385
	2.72E-05

	2c
	0.027832
	0.027832
	0.055664
	1
	0.055664
	0.027832

	2d
	6.79E-06
	1.36E-05
	0.275385
	0.055664
	1
	6.79E-06

	2e
	6.79E-06
	0.017055
	2.72E-05
	0.027832
	6.79E-06
	1


Table 12: Agreements between the protocols for Fraction 5, Chip CM10

	Protocol
	1
	2a
	2b
	2c
	2d
	2e

	1
	1
	1.78E-05
	3.55E-05
	0.036377
	8.88E-06
	1.78E-05

	2a
	1.78E-05
	1
	7.10E-05
	0.036377
	1.78E-05
	0.14343

	2b
	3.55E-05
	7.10E-05
	1
	1
	0.457554
	3.55E-05

	2c
	0.036377
	0.036377
	1
	1
	0.254639
	0.036377

	2d
	8.88E-06
	1.78E-05
	0.457554
	0.254639
	1
	4.44E-05

	2e
	1.78E-05
	0.14343
	3.55E-05
	0.036377
	4.44E-05
	1


Table 13: Agreements between the protocols for Fraction 6, Chip CM10

	Protocol
	1
	2a
	2b
	2c
	2d
	2e

	1
	1
	1.04E-05
	2.07E-05
	0.02124
	5.19E-06
	5.19E-06

	2a
	1.04E-05
	1
	0.004563
	0.02124
	0.000197
	0.625446

	2b
	2.07E-05
	0.004563
	1
	0.807129
	1
	0.011118

	2c
	0.02124
	0.02124
	0.807129
	1
	0.106201
	0.02124

	2d
	5.19E-06
	0.000197
	1
	0.106201
	1
	0.02863

	2e
	5.19E-06
	0.625446
	0.011118
	0.02124
	0.02863
	1


Table 14: Agreements between the protocols for Fraction 1, Chip IMAC
	Protocol
	1
	2a
	2b
	2c
	2d
	2e

	1
	1
	2.17E-05
	4.34E-05
	0.044434
	1.08E-05
	5.42E-05

	2a
	2.17E-05
	1
	8.68E-05
	0.044434
	6.51E-05
	1

	2b
	4.34E-05
	8.68E-05
	1
	1
	0.628362
	8.68E-05

	2c
	0.044434
	0.044434
	1
	1
	1
	0.044434

	2d
	1.08E-05
	6.51E-05
	0.628362
	1
	1
	0.000358

	2e
	5.42E-05
	1
	8.68E-05
	0.044434
	0.000358
	1


Table 15: Agreements between the protocols for Fraction 2, Chip IMAC

	Protocol
	1
	2a
	2b
	2c
	2d
	2e

	1
	1
	1.11E-05
	2.22E-05
	0.022705
	5.54E-06
	5.54E-06

	2a
	1.11E-05
	1
	4.43E-05
	0.022705
	1.11E-05
	0.101619

	2b
	2.22E-05
	4.43E-05
	1
	0.227051
	0.403525
	2.22E-05

	2c
	0.022705
	0.022705
	0.227051
	1
	0.113525
	0.022705

	2d
	5.54E-06
	1.11E-05
	0.403525
	0.113525
	1
	5.54E-06

	2e
	5.54E-06
	0.101619
	2.22E-05
	0.022705
	5.54E-06
	1


Table 16: Agreements between the protocols for Fraction 3, Chip IMAC

	Protocol
	1
	2a
	2b
	2c
	2d
	2e

	1
	1
	1.12E-05
	2.24E-05
	0.022949
	5.60E-06
	5.60E-06

	2a
	1.12E-05
	1
	4.48E-05
	0.022949
	1.12E-05
	0.554378

	2b
	2.24E-05
	4.48E-05
	1
	0.458984
	1
	2.24E-05

	2c
	0.022949
	0.022949
	0.458984
	1
	0.57373
	0.022949

	2d
	5.60E-06
	1.12E-05
	1
	0.57373
	1
	5.60E-05

	2e
	5.60E-06
	0.554378
	2.24E-05
	0.022949
	5.60E-05
	1


Table 17: Agreements between the protocols for Fraction 4, Chip IMAC

	Protocol
	1
	2a
	2b
	2c
	2d
	2e

	1
	1
	3.03E-05
	3.03E-05
	0.031006
	7.57E-06
	1.51E-05

	2a
	3.03E-05
	1
	0.000121
	0.062012
	0.000106
	1

	2b
	3.03E-05
	0.000121
	1
	0.310059
	1
	6.06E-05

	2c
	0.031006
	0.062012
	0.310059
	1
	0.155029
	0.031006

	2d
	7.57E-06
	0.000106
	1
	0.155029
	1
	3.78E-05

	2e
	1.51E-05
	1
	6.06E-05
	0.031006
	3.78E-05
	1


Table 18: Agreements between the protocols for Fraction 5, Chip IMAC

	Protocol
	1
	2a
	2b
	2c
	2d
	2e

	1
	1
	1.47E-05
	2.93E-05
	0.030029
	7.33E-06
	7.33E-06

	2a
	1.47E-05
	1
	0.000587
	0.030029
	0.000806
	0.134399

	2b
	2.93E-05
	0.000587
	1
	0.300293
	1
	8.80E-05

	2c
	0.030029
	0.030029
	0.300293
	1
	0.42041
	0.030029

	2d
	7.33E-06
	0.000806
	1
	0.42041
	1
	0.000242

	2e
	7.33E-06
	0.134399
	8.80E-05
	0.030029
	0.000242
	1


Table 19: Agreements between the protocols for Fraction 6, Chip IMAC
	Protocol
	1
	2a
	2b
	2c
	2d
	2e

	1
	1
	3.50E-05
	3.50E-05
	0.035889
	8.76E-06
	4.38E-05

	2a
	3.50E-05
	1
	0.037571
	0.035889
	0.000175
	0.294136

	2b
	3.50E-05
	0.037571
	1
	0.358887
	0.507523
	0.00035

	2c
	0.035889
	0.035889
	0.358887
	1
	0.179443
	0.035889

	2d
	8.76E-06
	0.000175
	0.507523
	0.179443
	1
	8.76E-06

	2e
	4.38E-05
	0.294136
	0.00035
	0.035889
	8.76E-06
	1


Table 20: Agreements between the protocols for Fraction 6, Chip H50

Table 21 gives a combination of the 13 chip / fraction types, each entry of Table 21 is the median of the corresponding entries in the above 13 tables.

	p-v.
	1
	2a
	2b
	2c
	2d
	2e

	1
	1
	1.47E-05
	2.93E-05
	0.030029
	7.33E-06
	7.33E-06

	2a
	1.47E-05
	1
	8.68E-05
	0.030029
	2.04E-05
	0.146974

	2b
	2.93E-05
	8.68E-05
	1
	0.458984
	0.628362
	6.06E-05

	2c
	0.030029
	0.030029
	0.458984
	1
	0.179443
	0.030029

	2d
	7.33E-06
	2.04E-05
	0.628362
	0.179443
	1
	3.78E-05

	2e
	7.33E-06
	0.146974
	6.06E-05
	0.030029
	3.78E-05
	1


Table 21: Agreements between the protocols for the Median p-values for all 13 Chip / Fraction types
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Appendix 2: m/z values of 160 peaks for CM10 and FR1
In this appendix, 160 peaks identified by CiphergenExpress 3.0 software on spectra generated on CM10 in fractionation 1 are presented.  These peaks were obtained on all samples of 6 protocols.

104 peaks were found in LMW range and 56 found in HMW range.

11.1
 LMW Peaks M/Z Values
3046.024896 3074.676369 3086.762129 3138.95995 3158.051529 3192.929273 3217.32004 

3263.616638 3276.000516 3316.113751 3372.639635 3394.835778 3421.911993 3443.950874 

3468.690837 3487.921465 3815.346506 3881.608019 3890.46441 3953.89879 3968.436502 

4070.610592 4121.035656 4134.816279 4185.335286 4281.853771 4301.221691 4468.339187 

4641.227029 4673.965927 4788.362715 4821.968866 4937.16285 5070.681048 5129.988511 

5146.212936 5218.612166 5243.10681 5339.161943 5370.494624 5487.773139 5759.631752 

5800.361985 5900.400943 5915.187891 6083.962956 6107.407629 6428.384814 6515.541169 

6626.681657 6832.549579 7147.833495 7400.480978 7464.978436 7518.719562 7561.062826 

7640.58177 7760.211837 7838.126914 7929.672396 7967.879979 8133.69501 8336.704087 

8598.242155 8676.371967 8816.153894 8927.58817 8959.386898 9077.335607 9168.877704 

9282.882532 9491.185951 10048.76217 10154.30088 10271.95495 10491.34561 10724.34487 

10859.30756 11073.25355 11353.62125 11730.07521 11869.50351 12113.88644 12565.04543 

12695.79705 12857.2726 13063.46526 13277.12904 13346.65786 13514.71679 13798.16703 

14044.38709 14113.99163 14559.38933 14684.90707 15129.84674 15270.86871 15867.82635 

16061.49344 17261.62603 17372.43169 17880.99713 18407.20263 19826.99567

11.2
HMW Peaks M/Z Values
20038.52051 20298.86533 20549.8122 20822.14805 20968.80595 21077.19755 21269.16742 

21721.49365 21826.45916 22055.07303 22249.80186 22949.70537 23183.18841 23490.26612 

24397.9101 24863.35158 25225.39763 25517.69055 25712.40024 26555.27148 27647.22863 

28116.62098 28327.37282 28964.99138 30331.41492 31154.39713 33403.80593 37575.42136 

39818.7038 44601.16393 46823.97274 48962.24808 50136.94724 51415.21061 54014.66288 

60034.78211 61379.07143 66899.63193 75358.11052 79499.83301 89951.30479 101102.7968 

102742.0271 107326.352 112359.9954 114805.8934 118265.7536 126390.4201 134522.4429 

138435.0463 149656.79 169366.6927 175330.1482 180983.8677 191989.0091 198826.6096
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Appendix 3: Diagrams of protocols comparisons

The same comparisons as in chapter 6, but presented in a slightly different way.
The lines correspond to different MS samples, columns correspond to all 160 selected peaks. A point means that peak intensity exceeds the fixed threshold $C_0$.

Red lines indicate that the corresponding sample had peaks at almost each m/z value – it is very likely connected with some problems or noise in the MS-experiments.
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Figure 6. All samples for Protocol 1
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Figure 7: All samples for Protocol 2a

[image: image8.jpg]140 160

120

100





Figure 8:  All samples for Protocol 2b
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Figure 9: All samples for Protocol 2c
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Figure 10: All samples for Protocol 2d
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Figure 11: All samples for Protocol 2e
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