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EXPERIMENTAL METHODS 

Chemical solvents and acids 

Acetonitrile (ACN), methanol, trifluoroacetic acid (TFA) and isopropanol (C3H7OH), 

chloroform (CHCl3), ethanol (EtOH) and HPLC grade water (H2O) were purchased from 

Sigma-Aldrich (Dorset, UK). 

Matrices 

Eight different matrices were used in this study: 2,4,6-trihydroxyacetophenone (THAP), 2,5-

dihydroxybenzoic acid (2,5 DHB), 2,6-dihydroxyacetophenone (DHAP), 5-chloro-2-

mercaptobenzothiazole (CMBT), 6-aza-2-thiothymine (ATT), 2-4-hydroxybenzeneazo 

benzoic acid (HABA), dithranol (INN) and p-nitroaniline (PNA). All matrices were 

purchased from Sigma-Aldrich (Gillingham, UK). 

Matrices additives 

All matrix additives were also purchased from Sigma-Aldrich (Gillingham, UK) including: 

diammonium citrate, ammonium chloride (NH4Cl), potassium acetate (CH3CO2K), potassium 

chloride (KCl), potassium nitrate (KNO3), sodium acetate (C2H3NaO2), sodium nitrate 

(NaNO3), sodium dodecyl sulfate (NaC12H25SO4), lithium nitrate (LiNO3), calcium chloride 

(CaCl2) and EDTA ammonium.  

Lipid standards 

Lipids are typically found in bacterial membranes and the choice of the lipids analysed in this 

study reflects this. Five different lipids were used in this study: 1,2-dimyristoyl-sn-glycero-3-

phospho-(1'-rac-glycerol) PG, L-α-phosphatidylethanolamine dioleoyl PE, 1,2-distearoyl-sn-

glycero-3-phospho-(1'-rac-glycerol) PG, 1,2-di-(13Z-docosenoyl)-sn-glycero-3-

phosphocholine PC and 1,2 diacyl-3-O-(α-D-galactosyl1-6)-β-D-galactosyl-sn-glycerol, 

purchased from Avanti Polar Lipids Inc. (Delfzyl, The Netherlands). These were named as 



follows: lipid B, lipid C, lipid E, lipid F and lipid G, respectively. Each lipid was dissolved in 

(1:6) MeOH: CHCl3 (v/v). This was followed by mixing the lipid together to form a lipid 

mixture. Each lipid within the mixture was at an equal concentration (1.08 mM). The reason 

behind the lipid nomenclature was that initially seven lipids were used, however; lipids A (L-

α-phosphatidylglycerol (E. coli)) and D (L-α-phosphatidylethanolamine (E. coli) did not have 

definitive and reproducible unique peaks that could be assigned to these lipids. Therefore, 

these two lipids were excluded from any further experiments (data not shown).  

Preparation of matrices and matrix additives  

Each matrix was prepared at 10 mg/mL with six different matrix preparations including: 

MeOH:0.1% TFA (80:20, v/v), MeOH:H2O (70:30, v/v), CHCl3:MeOH:H2O (40:40:20, v/v), 

H2O:ACN, 50:50, v/v), ACN:H2O:C3H7OH (25:25:50, v/v) and EtOH:H2O, (90:10, v/v). All 

the matrix additives were diluted in MeOH:H2O (80:20, v/v). In addition, six different 

concentrations were used for matrix additives; viz., 0, 5, 10, 20, 40, and 80 mM. 

Tables S-1 and S-2 show the concentrations and the volumes of the prepared matrix and 

matrix additive mixtures. 

Preparation of lipid extracts from bacterial samples 

Nutrient agar (NA) plate cultures were prepared for four bacterial species (Bacillus. cereus, 

Bacillus. subtilis, Escherichia coli MG1655, and Pseudomonas aeruginosa). NA was 

prepared from a preparatory mixture (beef extract 3 g/L, peptone 5 g/L, NaCl 8 g/L and agar 

2 at 12 g/L) (Lab-M, Bury, UK) following the manufacturer’s instructions (28 g in 1 L of 

deionised water) and the agar was autoclaved (at 121ºC and 15 psi for 15 min) before use. A 

single colony from the agar culture was transferred to the LB media (50 mL) in a 250 mL 

flask which was incubated overnight at 37ºC with shaking at 200 rpm. LB media was 

prepared by mixing 10 g of NaCl, 5 g of yeast extract (Amersham Life Sciences, Cleveland, 

USA) and 10 g of tryptone (Formedia, Hunstanton, UK) dissolved in 1 L of distilled water. 

The broth was then autoclaved (at 121ºC and 15 psi for 45 min) before use.  

15 mL from each LB media culture was quenched using 30 mL 60% methanol (-48ºC) and 

mixed quickly. The mixture was then centrifuge for 10 min at 4800 ×g at -8ºC 
1
. This was 

followed by removing the supernatant rapidly and leaving the pellet in the centrifuge tube.  



Biomass of the bacteria was mixed with 2 mL HPLC grade chloroform:methanol (2:1) pre-

chilled at -20ºC and 1 mL of HPLC water. The mixture was then centrifuge at 4800 ×g for 3 

min at -8ºC 
1
. This was followed by tranfering the bottom chloroform-based layer which 

contains most of the lipids into fresh 2 mL micro-centrifuge tubes, then the samples were left 

to evaporate on a hot plate overnight at 40ºC before storage at -80ºC. For MALDI-TOF-MS 

analysis of the bacterial lipid extracts, the samples were reconstituted in 100µL of 80:20 (v/v) 

methanol:HPLC water.  

Lipid extraction from human serum 

The lipids from the artificial human serum were extracted by adding 400 µL of cold MeOH 

to 100 µL of serum. The mixture was homogenised using a vortex for 10 seconds. This 

followed by centrifugation for 15 min at 13500 g. The supernatant was then transferred to an 

Eppendorf tube and dried overnight in vacuum concentrator. The extracted lipid pellet from 

artificial human serum was reconstituted in 100µL of HPLC grade water on the day of 

analysis where MALDI protocol was followed for sample preparation. 

Operating the MALDI-TOF-MS 

720 experiments (Table S-3) were carried out in 18 batches using an AXIMA-Confidence 

(Shimadzu Biotech, Manchester, UK) mass spectrometer. This MALDI-TOF-MS device 

contained a nitrogen pulsed UV laser with a wavelength of 337 nm as described previously.
2
 

The power of the laser at the laser head used was set to 100 mV. Each profile contained 20 

shots, and 78 profiles were collected using a circular raster pattern. The MS was operated in 

positive ion mode and reflectron TOF was used over the range 100-1000 m/z. Approximately 

40 experiments were carried out each day and the analysis time took ~4 months. The results 

of this analysis generated 2160 MALDI-TOF-MS spectra: 720 experiments × 3 technical 

replicates. Raw m/z data profiles were exported from the mass spectrometer in ASCII format. 

 

DATA ANALYSIS 

Data pre-processing  

MATLAB was used for pre-processing and data analysis. Initially, the spectra were baseline 

corrected using statistics-sensitive non-linear iterative peak-clipping algorithm (SNIP),
3
 then 

the peaks were aligned using the “msalign” function from MATLAB and Bioinformatics 



Toolbox Release 2012b (The MathWorks, Inc., Natick, Massachusetts, United States). More 

information about the alignment algorithm ACN be found in reference.
4
 This was followed 

by: (1) peak detection and all known expected peaks for each lipid (Table S-4), and (2) for 

each individual lipid the intensities of its expected peaks are then summed up to represent the 

evidence of detection of that respective lipid on the spectrum analyzed (i.e., the higher the 

sum of the expected peaks, the higher the evidence that the lipid has been detected). 

 

Multiple objectives measured 

Four different multiple objectives were measured to evaluate the quality of each proposed 

experimental solution (combination of factors under study).  

(Objective function 1) High reproducibility of the spectra: spectra reproducibility was 

evaluated based on the correlation coefficient between the three generated analytical 

replicates using the following formula: 

Rep���� = 13�
� cov����, ����
�var�����var	�����

+ cov����, ����
�var�����var	�����

+ 	 cov����, ����
�var�����var	������

�							���� !"#$	% − '� 
 

where, ek represents the k
th

 replicate of experiment e (in this work k = 1, 2, 3). The spectra 

generated from MALDI-TOF-MS suggested that they were highly reproducible (Figure S-8). 

(Objective function 2) High signal-to-noise ratio: the signal to noise ratio (Snr) was 

based on extracting all identified and valid peaks from the original spectrum with the 

undesired noise remaining and was computed based on the following formula:  

 

		Snr = 				 ∑ extracted	signal	∑�	spectrum − extracted	signal�	
Snr	 = ∑ 	signal	∑ noise

																���� !"#$	% − 4� 



(Objective function 3) Number of lipids detected: a lipid is considered to have been 

detected in the mixture when at least one of its unique characteristic peaks are present 

in the spectrum. This objective function then counts how many different lipids (out of 

the 5 composing the mixture) have been positively detected within the MALDI-TOF-

MS spectrum of lipid mixture. 

(Objective function 4) High peak intensity of each lipid: for each lipid, the sum of all 

of its known expected peaks (Table S-4) was considered as a single value or evidence 

score indicating the strength of the detection of that lipid. For instance, taking lipid B 

(see Table S-4) as an example, the sum of its known expected peaks would be: 

 

 

 

As this study analysed 5 different lipids, this objective function (#4) is actually subdivided 

into the sum of 5 different lipid intensities as shown in Equation 1 in the manuscript. 

Pareto optimality 

The Pareto optimality (PO) principle was first induced by Smilde et al.
5 

Pareto optimality is 

defined by experiments having better results for some objectives in conjunction with possibly 

not as good results for other objectives. The aim of PO was to identify the samples (spectra) 

or points for which no other sample is better than them for at least one of the objectives 

measured. 

As there are four objectives to be satisfied in this research (reproducibility, signal to noise 

ratio, high peak intensity and the number of lipids detected), we used the PO approach to 

identify relevant solutions. In PO, a solution is achieved when each objective, in our case four 

main objectives (but note that peak intensity is subdivided into five objective functions one of 

each lipid under study) is optimized to the extent that it is acceptable to the decision maker 

and without other objectives suffering as a result of this process if further optimization were 

to take place.
6
 In PO, a solution is considered valid and said to be “in the Pareto front” if no 

other solution dominates that solution in all objectives being measured. Otherwise, the 

solution is said to be dominated, is not in the Pareto front and is rejected. As at the end of the 

process there may be many solutions in the Pareto front, the decision of which solution is the 

best depends on the user expectations and requirements for each objective measured 

 (Equation S−3) 
Lipid B (intensity) = peak@688 + peak@710 + peak@726

Evidence for lipid B detection   



(Figure S-2 illustrates Pareto optimality). The objective function used for computation of PO 

is then given by the multi-objective function described by Equation 1 in the manuscript. 

 

 

 



 

Figure S-1. Maximising peak intensity is not the only objective. This figure depicts the 

four objectives that were simultaneously measured and optimized in this 

study. 

 

 

 

Figure S-2. Pareto optimality example for two objective functions - Solution A dominates 

solution B in all objectives. Solution C also dominates solution B in all 

objectives. Therefore, solution B is not in the Pareto front and is ignored. 

However, none of the solutions A or C dominates the others in all objectives 

and both are considered to be in the Pareto front – the choice of which solution 

to choose depends on the user requirements for each objective measured. 

  



RESULTS  

 

 

Figure S-3. (A) 3D scores plot of MALDI-TOF-MS, (B) MALDI-TOF-MS spectrum for 

an experiment that failed to detect lipid peaks when using PNA as the matrix 

and 80 mM lithium nitrate as the matrix additive, (C) the experiment slightly 

improved when the concentration of the matrix additive was reduced to 40 

mM, and (D) PNA was used without matrix additive. 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S-4. Positive ion mode spectra for lipids in mixture detected using MALDI-TOF-

MS in the presence of matrix additives: (A) sodium nitrate and (B) sodium 

acetate at two different concentrations.  ATT was used as a matrix.  
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Figure S-5. Positive ion mode spectra for lipids in mixture detected via MALDI-TOF-MS 

using CMPT matrix and 40 mM of sodium acetate. 

 

 

 

 

 

 

 

 

 

 

Figure S-6. A factor impact model showing the impact of each factor considered in the 

experimental design. It indicates that the choice of matrix and matrix additive 

are the best predictors of peak intensity, whereas other factors are less 

important to optimise for the detection of these lipid species using MALDI-

TOF-MS. Key: black line is the matrix, red line is the matrix preparation, 

green line is the matrix additive, blue line is the concentration of matrix 

additive, and cyan line is the deposition method.  

Peak (approx. m/z) 



 

Figure S-7. Typical MALDI-TOF-MS spectra for a lipid mixture using the overall 

optimum conditions. Reproducibility checks were carried out to prove that the 

experiments identified using Pareto optimality is repeatable for 3 analytical 

replicates (A, B and C). 
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Figure S-8. Typical MALDI-TOF-MS spectra for lipid extracts from examples for 

bacterial samples using the most optimal set of conditions (A-E) and one of the least optimal 

set of conditions (F-J).  These two conditions are in Figure 1 are indicated by purple arrow. 



 

Table S-1. The concentrations of matrices in the different matrix/matrix additive mixtures used for MALDI-TOF-MS analysis. 

* The concentrations of matrix are calculated using (mv × mc / 1000);  

where: mv is the volume of the matrix added (see column 3 of Table S-2) and  

mc is the initial concentration of the matrix (see column 3 of Table S-1) 

 

Table S-2. Volumes used to prepare the matrix/matrix additive mixtures. 

 

 

 

 

 

 

 

Matrix 

 

MW 

Initial concentration of 

the matrix in mM (10 

mg/mL) 

Concentration of matrix with*  

5 mM 

additive 

10 mM 

additive  

20 mM 

additive 

40 mM 

additive 

80 mM 

additive 

2',4',6'-Trihydroxyacetophenone (THAP)     168.15 59.50 58.01 56.53 53.55 47.60 35.70 

2,5-Dihydroxybenzoic acid  (2,5 DHB) 154.12 64.90 63.28 61.66 58.41 51.92 38.94 

2′,6′-Dihydroxyacetophenone 152.15 65.70 64.06 62.42 59.13 52.56 39.42 

5-chloro-2-mercaptobenzothiazole  (CMBT) 201.7 49.60 48.36 47.12 44.64 39.68 29.76 

6-aza-2-thiothymine  (ATT)  143.17 69.80 68.06 66.31 62.82 55.84 41.88 

2-(4'-Hydroxybenzeneazo)benzoic acid  (HABA) 242.23 41.30 40.27 39.24 37.17 33.04 24.78 

Dithranol  226.22 44.20 43.10 41.99 39.78 35.36 26.52 

p-nitroaniline (PNA) 138.12 72.40 70.59 68.78 65.16 57.92 43.44 

Concentration of matrix additives (mM) Additive ( µL) Matrix ( µL)  

5 25 975 

10 50 950 

20 100 900 

40 200 800 

80 400 600 



Table S-3. The 720 performed experiments that were identified using fractional factorial design. 

  

N0. Matrix Matrix preparation Matrix additive Concentration Deposition Done? 

1  THAP 80% methanol + 0.1% TFA - - Mix [ �] 

2  THAP 80% methanol + 0.1% TFA - - Overlay [ �] 

3  THAP 80% methanol + 0.1% TFA - - Underlay [ �] 

4  THAP MeOH + water - - Mix [ �] 

5  THAP MeOH + water - - Overlay [ �] 

6  THAP MeOH + water - - Underlay [ �] 

7  THAP Chloroform + MeOH + water  - - Mix [ �] 

8  THAP Chloroform + MeOH +  water  - - Overlay [ �] 

9  THAP Chloroform + MeOH +  water  - - Underlay [ �] 

10  THAP water +CAN - - Mix [ �] 

11  THAP water  +ACN - - Overlay [ �] 

12  THAP water + ACN - - Underlay [ �] 

13  THAP ACN +  water + isopropanol - - Mix [ �] 

14  THAP ACN +  water + isopropanol - - Overlay [ �] 

15  THAP ACN + water + isopropanol - - Underlay [ �] 

16  THAP EtOH + water - - Mix [ �] 

17  THAP EtOH + water  - - Overlay [ �] 

18  THAP EtOH + water  - - Underlay [ �] 

19 DHB 80% methanol + 0.1% TFA - - Mix [ �] 

20 DHB 80% methanol + 0.1% TFA - - Overlay [ �] 

21 DHB 80% methanol + 0.1% TFA - - Underlay [ �] 

22 DHB MeOH + water  - - Mix [ �] 

23 DHB MeOH + water - - Overlay [ �] 

24 DHB MeOH + water  - - Underlay [ �] 

25 DHB Chloroform + MeOH + water - - Mix [ �] 

26 DHB Chloroform + MeOH + water - - Overlay [ �] 

27 DHB Chloroform + MeOH + water - - Underlay [ �] 

28 DHB water+ ACN - - Mix [ �] 

29 DHB water+ ACN - - Overlay [ �] 

30 DHB water+ ACN - - Underlay [ �] 

31 DHB ACN +  water + isopropanol - - Mix [ �] 

32 DHB ACN +  water + isopropanol - - Overlay [ �] 



33 DHB ACN +  water + isopropanol - - Underlay [ �] 

34 DHB EtOH + water  - - Mix [ �] 

35 DHB EtOH + water  - - Overlay [ �] 

36 DHB EtOH + water  - - Underlay [ �] 

37 DHAP 80% methanol + 0.1% TFA - - Mix [ �] 

38 DHAP 80% methanol + 0.1% TFA - - Overlay [ �] 

39 DHAP 80% methanol + 0.1% TFA - - Underlay [ �] 

40 DHAP MeOH + water - - Mix [ �] 

41 DHAP MeOH + water - - Overlay [ �] 

42 DHAP MeOH + water - - Underlay [ �] 

43 DHAP Chloroform + MeOH + water - - Mix [ �] 

44 DHAP Chloroform + MeOH + water - - Overlay [ �] 

45 DHAP Chloroform + MeOH + water - - Underlay [ �] 

46 DHAP water + ACN - - Mix [ �] 

47 DHAP water + ACN - - Overlay [ �] 

48 DHAP water + ACN - - Underlay [ �] 

49 DHAP ACN +  water + isopropanol - - Mix [ �] 

50 DHAP ACN +  water + isopropanol - - Overlay [ �] 

51 DHAP ACN +  water + isopropanol - - Underlay [ �] 

52 DHAP EtOH + water  - - Mix [ �] 

53 DHAP EtOH + water  - - Overlay [ �] 

54 DHAP EtOH + water  - - Underlay [ �] 

55 CMBT 80% methanol + 0.1% TFA - - Mix [ �] 

56 CMBT 80% methanol + 0.1% TFA - - Overlay [ �] 

57 CMBT 80% methanol + 0.1% TFA - - Underlay [ �] 

58 CMBT MeOH + water - - Mix [ �] 

59 CMBT MeOH + water - - Overlay [ �] 

60 CMBT MeOH + water - - Underlay [ �] 

61 CMBT Chloroform + MeOH + water - - Mix [ �] 

62 CMBT Chloroform + MeOH + water - - Overlay [ �] 

63 CMBT Chloroform + MeOH + water - - Underlay [ �] 

64 CMBT water + CAN - - Mix [ �] 

65 CMBT water + CAN - - Overlay [ �] 

66 CMBT water + CAN - - Underlay [ �] 

67 CMBT ACN +  water + isopropanol - - Mix [ �] 

68 CMBT ACN +  water + isopropanol - - Overlay [ �] 

69 CMBT ACN +  water + isopropanol - - Underlay [ �] 



70 CMBT EtOH + water  - - Mix [ �] 

71 CMBT EtOH + water  - - Overlay [ �] 

72 CMBT EtOH + water  - - Underlay [ �] 

73 ATT 80% methanol + 0.1% TFA - - Mix [ �] 

74 ATT 80% methanol + 0.1% TFA - - Overlay [ �] 

75 ATT 80% methanol + 0.1% TFA - - Underlay [ �] 

76 ATT MeOH + water - - Mix [ �] 

77 ATT MeOH + water - - Overlay [ �] 

78 ATT MeOH + water - - Underlay [ �] 

79 ATT Chloroform + MeOH + water - - Mix [ �] 

80 ATT Chloroform + MeOH + water - - Overlay [ �] 

81 ATT Chloroform + MeOH + water - - Underlay [ �] 

82 ATT water + CAN - - Mix [ �] 

83 ATT water + CAN - - Overlay [ �] 

84 ATT water + ACN  - - Underlay [ �] 

85 ATT ACN + water +  isopropanol - - Mix [ �] 

86 ATT ACN + water +  isopropanol - - Overlay [ �] 

87 ATT ACN + water +  isopropanol - - Underlay [ �] 

88 ATT EtOH + water - - Mix [ �] 

89 ATT EtOH + water - - Overlay [ �] 

90 ATT EtOH + water - - Underlay [ �] 

91 HABA 80% methanol + 0.1% TFA - - Mix [ �] 

92 HABA 80% methanol + 0.1% TFA - - Overlay [ �] 

93 HABA 80% methanol + 0.1% TFA - - Underlay [ �] 

94 HABA MeOH + water - - Mix [ �] 

95 HABA MeOH + water - - Overlay [ �] 

96 HABA MeOH + water - - Underlay [ �] 

97 HABA Chloroform + MeOH + water - - Mix [ �] 

98 HABA Chloroform + MeOH + water - - Overlay [ �] 

99 HABA Chloroform + MeOH + water - - Underlay [ �] 

100 HABA water+ CAN - - Mix [ �] 

101 HABA water+ CAN - - Overlay [ �] 

102 HABA water+ CAN - - Underlay [ �] 

103 HABA ACN + water +  isopropanol - - Mix [ �] 

104 HABA ACN + water +  isopropanol - - Overlay [ �] 

105 HABA ACN + water +  isopropanol - - Underlay [ �] 

106 HABA EtOH + water - - Mix [ �] 



107 HABA EtOH + water - - Overlay [ �] 

108 HABA EtOH + water - - Underlay [ �] 

109 Dithranol 80% methanol + 0.1% TFA - - Mix [ �] 

110 Dithranol 80% methanol + 0.1% TFA - - Overlay [ �] 

111 Dithranol 80% methanol + 0.1% TFA - - Underlay [ �] 

112 Dithranol MeOH + water - - Mix [ �] 

113 Dithranol MeOH + water - - Overlay [ �] 

114 Dithranol MeOH + water - - Underlay [ �] 

115 Dithranol Chloroform + MeOH + water - - Mix [ �] 

116 Dithranol Chloroform + MeOH + water - - Overlay [ �] 

117 Dithranol Chloroform + MeOH + water - - Underlay [ �] 

118 Dithranol water+ ACN - - Mix [ �] 

119 Dithranol water+ ACN - - Overlay [ �] 

120 Dithranol water+ ACN - - Underlay [ �] 

121 Dithranol ACN + water +  isopropanol - - Mix [ �] 

122 Dithranol ACN + water +  isopropanol - - Overlay [ �] 

123 Dithranol ACN + water +  isopropanol - - Underlay [ �] 

124 Dithranol EtOH + water - - Mix [ �] 

125 Dithranol EtOH + water - - Overlay [ �] 

126 Dithranol EtOH + water - - Underlay [ �] 

127 PNA 80% methanol + 0.1% TFA - - Mix [ �] 

128 PNA 80% methanol + 0.1% TFA - - Overlay [ �] 

129 PNA 80% methanol + 0.1% TFA - - Underlay [ �] 

130 PNA MeOH + water - - Mix [ �] 

131 PNA MeOH + water - - Overlay [ �] 

132 PNA MeOH + water - - Underlay [ �] 

133 PNA Chloroform + MeOH + water - - Mix [ �] 

134 PNA Chloroform + MeOH + water - - Overlay [ �] 

135 PNA Chloroform + MeOH + water - - Underlay [ �] 

136 PNA water+ ACN - - Mix [ �] 

137 PNA water+ ACN - - Overlay [ �] 

138 PNA water+ ACN - - Underlay [ �] 

139 PNA ACN + water +  isopropanol - - Mix [ �] 

140 PNA ACN + water +  isopropanol - - Overlay [ �] 

141 PNA ACN + water +  isopropanol - - Underlay [ �] 

142 PNA EtOH + water - - Mix [ �] 

143 PNA EtOH + water - - Overlay [ �] 



144 PNA EtOH + water - - Underlay [ �] 

145 HABA ACN + water +  isopropanol Ammonium chloride 5 mM Mix [ �] 

146 HABA ACN + water +  isopropanol Ammonium chloride 5 mM Underlay [ �] 

147 HABA ACN + water +  isopropanol Calcium chloride 10 mM Overlay [ �] 

148 HABA ACN + water +  isopropanol Diammonium citrate 5 mM Mix [ �] 

149 HABA ACN + water +  isopropanol Diammonium citrate 40 mM Overlay [ �] 

150 HABA ACN + water +  isopropanol Lithium nitrate 10 mM Overlay [ �] 

151 HABA ACN + water +  isopropanol Potassium acetate 10 mM Overlay [ �] 

152 HABA ACN + water +  isopropanol Sodium acetate 10 mM Overlay [ �] 

153 HABA ACN + water +  isopropanol Sodium acetate 10 mM Underlay [ �] 

154 HABA ACN + water +  isopropanol Sodium acetate 80 mM Overlay [ �] 

155 HABA ACN + water +  isopropanol Sodium dodecyl sulfate 10 mM Underlay [ �] 

156 HABA ACN + water +  isopropanol Sodium nitrate 10 mM Underlay [ �] 

157 HABA water+ ACN Ammonium chloride 10 mM Overlay [ �] 

158 HABA water+ ACN Calcium chloride 40 mM Mix [ �] 

159 HABA water+ ACN Lithium nitrate 5 mM Overlay [ �] 

160 HABA water+ ACN Potassium chloride 80 mM Overlay [ �] 

161 HABA water+ ACN Sodium acetate 80 mM Overlay [ �] 

162 HABA water+ ACN Sodium dodecyl sulfate 5 mM Mix [ �] 

163 HABA water+ ACN Sodium dodecyl sulfate 40 mM Mix [ �] 

164 HABA water+ ACN Sodium nitrate 5 mM Underlay [ �] 

165 HABA 80% methanol + 0.1% TFA Ammonium chloride 10 mM Underlay [ �] 

166 HABA 80% methanol + 0.1% TFA Ammonium chloride 40 mM Underlay [ �] 

167 HABA 80% methanol + 0.1% TFA Diammonium citrate 40 mM Mix [ �] 

168 HABA 80% methanol + 0.1% TFA Lithium nitrate 40 mM Underlay [ �] 

169 HABA 80% methanol + 0.1% TFA Potassium chloride 10 mM Underlay [ �] 

170 HABA 80% methanol + 0.1% TFA Sodium nitrate 40 mM Mix [ �] 

171 HABA Chloroform + MeOH + water Ammonium chloride 40 mM Mix [ �] 

172 HABA Chloroform + MeOH + water EDTA 10 mM Mix [ �] 

173 HABA Chloroform + MeOH + water EDTA 10 mM Overlay [ �] 

174 HABA Chloroform + MeOH + water Potassium nitrate 40 mM Mix [ �] 

175 HABA Chloroform + MeOH + water Potassium nitrate 40 mM Overlay [ �] 

176 HABA Chloroform + MeOH + water Sodium acetate 40 mM Overlay [ �] 

177 HABA Chloroform + MeOH + water Sodium dodecyl sulfate 5 mM Overlay [ �] 

178 HABA Chloroform + MeOH + water Sodium dodecyl sulfate 40 mM Overlay [ �] 

179 HABA Chloroform + MeOH + water Sodium nitrate 10 mM Overlay [ �] 

180 HABA EtOH + water Calcium chloride 10 mM Mix [ �] 



181 HABA EtOH + water EDTA 10 mM Overlay [ �] 

182 HABA EtOH + water EDTA 80 mM Underlay [ �] 

183 HABA EtOH + water Lithium nitrate 10 mM Mix [ �] 

184 HABA EtOH + water Potassium acetate 5 mM Overlay [ �] 

185 HABA EtOH + water Potassium acetate 10 mM Underlay [ �] 

186 HABA EtOH + water Potassium acetate 40 mM Mix [ �] 

187 HABA EtOH + water Potassium acetate 40 mM Overlay [ �] 

188 HABA EtOH + water Potassium chloride 10 mM Mix [ �] 

189 HABA EtOH + water Potassium nitrate 40 mM Mix [ �] 

190 HABA MeOH + water Ammonium chloride 40 mM Overlay [ �] 

191 HABA MeOH + water Calcium chloride 5 mM Underlay [ �] 

192 HABA MeOH + water Calcium chloride 40 mM Underlay [ �] 

193 HABA MeOH + water Diammonium citrate 5 mM Overlay [ �] 

194 HABA MeOH + water Lithium nitrate 40 mM Underlay [ �] 

195 HABA MeOH + water Potassium chloride 10 mM Overlay [ �] 

196 HABA MeOH + water Potassium chloride 40 mM Underlay [ �] 

197 HABA MeOH + water Sodium acetate 10 mM Underlay [ �] 

198 HABA MeOH + water Sodium dodecyl sulfate 10 mM Mix [ �] 

199 HABA MeOH + water Sodium dodecyl sulfate 10 mM Underlay [ �] 

200 THAP ACN + water +  isopropanol Ammonium chloride 10 mM Mix [ �] 

201 THAP ACN + water +  isopropanol Ammonium chloride 5 mM Overlay [ �] 

202 THAP ACN + water +  isopropanol Ammonium chloride 40 mM Overlay [ �] 

203 THAP ACN + water +  isopropanol Diammonium citrate 5 mM Underlay [ �] 

204 THAP ACN + water +  isopropanol EDTA 40 mM Mix [ �] 

205 THAP ACN + water +  isopropanol Sodium acetate 5 mM Mix [ �] 

206 THAP ACN + water +  isopropanol Sodium acetate 10 mM Overlay [ �] 

207 THAP ACN + water +  isopropanol Sodium dodecyl sulfate 10 mM Overlay [ �] 

208 THAP ACN + water +  isopropanol Sodium dodecyl sulfate 40 mM Underlay [ �] 

209 THAP ACN + water +  isopropanol Sodium nitrate 5 mM Underlay [ �] 

210 THAP water + ACN Calcium chloride 5 mM Overlay [ �] 

211 THAP water + ACN Calcium chloride 40 mM Mix [ �] 

212 THAP water + ACN Calcium chloride 80 mM Underlay [ �] 

213 THAP water + ACN Diammonium citrate 5 mM Mix [ �] 

214 THAP water + ACN Diammonium citrate 10 mM Overlay [ �] 

215 THAP water + ACN EDTA 40 mM Mix [ �] 

216 THAP water + ACN Lithium nitrate 5 mM Mix [ �] 

217 THAP water + ACN Lithium nitrate 5 mM Overlay [ �] 



218 THAP water + ACN Potassium acetate 10 mM Overlay [ �] 

219 THAP water + ACN Sodium acetate 10 mM Mix [ �] 

220 THAP water + ACN Sodium acetate 40 mM Overlay [ �] 

221 THAP water + ACN Sodium dodecyl sulfate 10 mM Overlay [ �] 

222 THAP water + ACN Sodium nitrate 10 mM Mix [ �] 

223 THAP 80% methanol + 0.1% TFA Ammonium chloride 80 mM Underlay [ �] 

224 THAP 80% methanol + 0.1% TFA Calcium chloride 10 mM Underlay [ �] 

225 THAP 80% methanol + 0.1% TFA Diammonium citrate 10 mM Mix [ �] 

226 THAP 80% methanol + 0.1% TFA Diammonium citrate 40 mM Underlay [ �] 

227 THAP 80% methanol + 0.1% TFA Lithium nitrate 80 mM Overlay [ �] 

228 THAP 80% methanol + 0.1% TFA Potassium acetate 10 mM Mix [ �] 

229 THAP 80% methanol + 0.1% TFA Potassium acetate 80 mM Underlay [ �] 

230 THAP 80% methanol + 0.1% TFA Sodium acetate 5 mM Mix [ �] 

231 THAP 80% methanol + 0.1% TFA Sodium acetate 10 mM Overlay [ �] 

232 THAP 80% methanol + 0.1% TFA Sodium acetate 5 mM Underlay [ �] 

233 THAP 80% methanol + 0.1% TFA Sodium dodecyl sulfate 10 mM Mix [ �] 

234 THAP 80% methanol + 0.1% TFA Sodium dodecyl sulfate 10 mM Overlay [ �] 

235 THAP 80% methanol + 0.1% TFA Sodium dodecyl sulfate 40 mM Mix [ �] 

236 THAP 80% methanol + 0.1% TFA Sodium nitrate 80 mM Mix [ �] 

237 THAP Chloroform + MeOH + water Ammonium chloride 40 mM Overlay [ �] 

238 THAP Chloroform + MeOH + water Calcium chloride 40 mM Overlay [ �] 

239 THAP Chloroform + MeOH + water Diammonium citrate 40 mM Mix [ �] 

240 THAP Chloroform + MeOH + water EDTA 5 mM Underlay [ �] 

241 THAP Chloroform + MeOH + water EDTA 80 mM Overlay [ �] 

242 THAP Chloroform + MeOH + water Lithium nitrate 10 mM Overlay [ �] 

243 THAP Chloroform + MeOH + water Potassium acetate 40 mM Underlay [ �] 

244 THAP Chloroform + MeOH + water Potassium nitrate 80 mM Underlay [ �] 

245 THAP Chloroform + MeOH + water Sodium acetate 40 mM Underlay [ �] 

246 THAP Chloroform + MeOH + water Sodium dodecyl sulfate 10 mM Mix [ �] 

247 THAP Chloroform + MeOH + water Sodium dodecyl sulfate 5 mM Underlay [ �] 

248 THAP EtOH + water Ammonium chloride 10 mM Mix [ �] 

249 THAP EtOH + water Ammonium chloride 80 mM Underlay [ �] 

250 THAP EtOH + water Calcium chloride 10 mM Mix [ �] 

251 THAP EtOH + water Calcium chloride 40 mM Overlay [ �] 

252 THAP EtOH + water EDTA 40 mM Underlay [ �] 

253 THAP EtOH + water Potassium acetate 10 mM Overlay [ �] 

254 THAP EtOH + water Potassium chloride 10 mM Underlay [ �] 



255 THAP EtOH + water Potassium nitrate 10 mM Mix [ �] 

256 THAP EtOH + water Sodium acetate 5 mM Mix [ �] 

257 THAP EtOH + water Sodium dodecyl sulfate 5 mM Underlay [ �] 

258 THAP EtOH + water Sodium nitrate 40 mM Mix [ �] 

259 THAP MeOH + water Ammonium chloride 80 mM Overlay [ �] 

260 THAP MeOH + water Ammonium chloride 80 mM Underlay [ �] 

261 THAP MeOH + water Calcium chloride 10 mM Mix [ �] 

262 THAP MeOH + water Potassium acetate 10 mM Mix [ �] 

263 THAP MeOH + water Potassium acetate 40 mM Overlay [ �] 

264 THAP MeOH + water Potassium nitrate 80 mM Underlay [ �] 

265 THAP MeOH + water Sodium acetate 10 mM Mix [ �] 

266 THAP MeOH + water Sodium acetate 10 mM Overlay [ �] 

267 THAP MeOH + water Sodium acetate 40 mM Mix [ �] 

268 THAP MeOH + water Sodium acetate 40 mM Underlay [ �] 

269 THAP MeOH + water Sodium dodecyl sulfate 5 mM Underlay [ �] 

270 THAP MeOH + water Sodium dodecyl sulfate 40 mM Mix [ �] 

271 THAP MeOH + water Sodium nitrate 10 mM Mix [ �] 

272 DHB ACN + water +  isopropanol Calcium chloride 40 mM Mix [ �] 

273 DHB ACN + water +  isopropanol Diammonium citrate 10 mM Mix [ �] 

274 DHB ACN + water +  isopropanol Diammonium citrate 5 mM Overlay [ �] 

275 DHB ACN + water +  isopropanol Diammonium citrate 10 mM Underlay [ �] 

276 DHB ACN + water +  isopropanol Diammonium citrate 40 mM Mix [ �] 

277 DHB ACN + water +  isopropanol Diammonium citrate 40 mM Underlay [ �] 

278 DHB ACN + water +  isopropanol EDTA 5 mM Overlay [ �] 

279 DHB ACN + water +  isopropanol EDTA 80 mM Mix [ �] 

280 DHB ACN + water +  isopropanol EDTA 40 mM Overlay [ �] 

281 DHB ACN + water +  isopropanol Potassium acetate 5 mM Overlay [ �] 

282 DHB ACN + water +  isopropanol Potassium acetate 10 mM Underlay [ �] 

283 DHB ACN + water +  isopropanol Potassium chloride 10 mM Mix [ �] 

284 DHB ACN + water +  isopropanol Potassium nitrate 10 mM Mix [ �] 

285 DHB ACN + water +  isopropanol Potassium nitrate 80 mM Mix [ �] 

286 DHB ACN + water +  isopropanol Sodium acetate 80 mM Overlay [ �] 

287 DHB ACN + water +  isopropanol Sodium dodecyl sulfate 5 mM Mix [ �] 

288 DHB ACN + water +  isopropanol Sodium dodecyl sulfate 10 mM Underlay [ �] 

289 DHB ACN + water +  isopropanol Sodium nitrate 40 mM Underlay [ �] 

290 DHB water+ ACN Calcium chloride 40 mM Underlay [ �] 

291 DHB water+ ACN Diammonium citrate 40 mM Overlay [ �] 



292 DHB water+ ACN Lithium nitrate 40 mM Underlay [ �] 

293 DHB water+ ACN Potassium acetate 10 mM Underlay [ �] 

294 DHB water+ ACN Potassium acetate 40 mM Mix [ �] 

295 DHB water+ ACN Potassium acetate 40 mM Underlay [ �] 

296 DHB water+ ACN Potassium chloride 40 mM Mix [ �] 

297 DHB water+ ACN Potassium chloride 40 mM Overlay [ �] 

298 DHB water+ ACN Potassium chloride 80 mM Underlay [ �] 

299 DHB water+ ACN Potassium nitrate 5 mM Overlay [ �] 

300 DHB water+ ACN Potassium nitrate 5 mM Underlay [ �] 

301 DHB water+ ACN Sodium dodecyl sulfate 10 mM Overlay [ �] 

302 DHB water+ ACN Sodium dodecyl sulfate 40 mM Mix [ �] 

303 DHB water+ ACN Sodium dodecyl sulfate 40 mM Overlay [ �] 

304 DHB water+ ACN Sodium dodecyl sulfate 40 mM Underlay [ �] 

305 DHB 80% methanol + 0.1% TFA Ammonium chloride 10 mM Overlay [ �] 

306 DHB 80% methanol + 0.1% TFA Calcium chloride 40 mM Mix [ �] 

307 DHB 80% methanol + 0.1% TFA Calcium chloride 40 mM Underlay [ �] 

308 DHB 80% methanol + 0.1% TFA Diammonium citrate 40 mM Overlay [ �] 

309 DHB 80% methanol + 0.1% TFA EDTA 10 mM Mix [ �] 

310 DHB 80% methanol + 0.1% TFA Lithium nitrate 5 mM Mix [ �] 

311 DHB 80% methanol + 0.1% TFA Potassium acetate 10 mM Underlay [ �] 

312 DHB 80% methanol + 0.1% TFA Potassium acetate 40 mM Mix [ �] 

313 DHB 80% methanol + 0.1% TFA Potassium chloride 80 mM Overlay [ �] 

314 DHB 80% methanol + 0.1% TFA Potassium chloride 40 mM Underlay [ �] 

315 DHB 80% methanol + 0.1% TFA Sodium acetate 10 mM Mix [ �] 

316 DHB 80% methanol + 0.1% TFA Sodium acetate 10 mM Underlay [ �] 

317 DHB 80% methanol + 0.1% TFA Sodium nitrate 10 mM Overlay [ �] 

318 DHB 80% methanol + 0.1% TFA Sodium nitrate 40 mM Overlay [ �] 

319 DHB Chloroform + MeOH+ water Calcium chloride 40 mM Mix [ �] 

320 DHB Chloroform + MeOH+ water Calcium chloride 40 mM Overlay [ �] 

321 DHB Chloroform + MeOH+ water Diammonium citrate 5 mM Mix [ �] 

322 DHB Chloroform + MeOH+ water EDTA 40 mM Mix [ �] 

323 DHB Chloroform + MeOH+ water Lithium nitrate 10 mM Mix [ �] 

324 DHB Chloroform + MeOH+ water Potassium acetate 10 mM Mix [ �] 

325 DHB Chloroform + MeOH+ water Potassium acetate 40 mM Underlay [ �] 

326 DHB Chloroform + MeOH+ water Potassium chloride 10 mM Underlay [ �] 

327 DHB Chloroform + MeOH+ water Potassium chloride 40 mM Underlay [ �] 

328 DHB Chloroform + MeOH+ water Potassium nitrate 10 mM Underlay [ �] 



329 DHB Chloroform + MeOH+ water Sodium nitrate 10 mM Underlay [ �] 

330 DHB Chloroform + MeOH+ water Sodium nitrate 80 mM Underlay [ �] 

331 DHB EtOH + water Ammonium chloride 80 mM Mix [ �] 

332 DHB EtOH + water Ammonium chloride 40 mM Underlay [ �] 

333 DHB EtOH + water Calcium chloride 10 mM Mix [ �] 

334 DHB EtOH + water Diammonium citrate 5 mM Underlay [ �] 

335 DHB EtOH + water EDTA 5 mM Underlay [ �] 

336 DHB EtOH + water EDTA 80 mM Overlay [ �] 

337 DHB EtOH + water Potassium acetate 40 mM Overlay [ �] 

338 DHB EtOH + water Potassium acetate 40 mM Underlay [ �] 

339 DHB EtOH + water Potassium chloride 40 mM Mix [ �] 

340 DHB EtOH + water Potassium nitrate 40 mM Mix [ �] 

341 DHB EtOH + water Sodium dodecyl sulfate 10 mM Mix [ �] 

342 DHB EtOH + water Sodium nitrate 5 mM Mix [ �] 

343 DHB EtOH + water Sodium nitrate 40 mM Mix [ �] 

344 DHB MeOH + water Ammonium chloride 10 mM Overlay [ �] 

345 DHB MeOH + water Diammonium citrate 5 mM Underlay [ �] 

346 DHB MeOH + water EDTA 10 mM Mix [ �] 

347 DHB MeOH + water EDTA 10 mM Overlay [ �] 

348 DHB MeOH + water Lithium nitrate 10 mM Mix [ �] 

349 DHB MeOH + water Potassium nitrate 10 mM Underlay [ �] 

350 DHB MeOH + water Potassium nitrate 80 mM Overlay [ �] 

351 DHB MeOH + water Potassium nitrate 40 mM Underlay [ �] 

352 DHB MeOH + water Sodium acetate 5 mM Underlay [ �] 

353 DHAP ACN + water +  isopropanol Ammonium chloride 5 mM Underlay [ �] 

354 DHAP ACN + water +  isopropanol Calcium chloride 40 mM Mix [ �] 

355 DHAP ACN + water +  isopropanol Diammonium citrate 10 mM Overlay [ �] 

356 DHAP ACN + water +  isopropanol Lithium nitrate 10 mM Mix [ �] 

357 DHAP ACN + water +  isopropanol Lithium nitrate 10 mM Overlay [ �] 

358 DHAP ACN + water +  isopropanol Lithium nitrate 40 mM Underlay [ �] 

359 DHAP ACN + water +  isopropanol Potassium chloride 5 mM Mix [ �] 

360 DHAP ACN + water +  isopropanol Potassium nitrate 10 mM Mix [ �] 

361 DHAP ACN + water +  isopropanol Sodium acetate 10 mM Underlay [ �] 

362 DHAP ACN + water +  isopropanol Sodium dodecyl sulfate 40 mM Mix [ �] 

363 DHAP ACN + water +  isopropanol Sodium nitrate 40 mM Mix [ �] 

364 DHAP water+ ACN Ammonium chloride 5 mM Overlay [ �] 

365 DHAP water+ ACN Ammonium chloride 40 mM Overlay [ �] 



366 DHAP water+ ACN Ammonium chloride 40 mM Underlay [ �] 

367 DHAP water+ ACN Calcium chloride 80 mM Underlay [ �] 

368 DHAP water+ ACN Diammonium citrate 10 mM Mix [ �] 

369 DHAP water+ ACN Diammonium citrate 10 mM Underlay [ �] 

370 DHAP water+ ACN EDTA 5 mM Mix [ �] 

371 DHAP water+ ACN EDTA 10 mM Overlay [ �] 

372 DHAP water+ ACN EDTA 40 mM Overlay [ �] 

373 DHAP water+ ACN Lithium nitrate 10 mM Mix [ �] 

374 DHAP water+ ACN Potassium acetate 10 mM Overlay [ �] 

375 DHAP water+ ACN Sodium acetate 40 mM Overlay [ �] 

376 DHAP water+ ACN Sodium dodecyl sulfate 80 mM Underlay [ �] 

377 DHAP 80% methanol + 0.1% TFA Ammonium chloride 40 mM Overlay [ �] 

378 DHAP 80% methanol + 0.1% TFA Diammonium citrate 40 mM Overlay [ �] 

379 DHAP 80% methanol + 0.1% TFA Lithium nitrate 5 mM Mix [ �] 

380 DHAP 80% methanol + 0.1% TFA Lithium nitrate 10 mM Overlay [ �] 

381 DHAP 80% methanol + 0.1% TFA Lithium nitrate 10 mM Underlay [ �] 

382 DHAP 80% methanol + 0.1% TFA Potassium acetate 10 mM Underlay [ �] 

383 DHAP 80% methanol + 0.1% TFA Potassium acetate 80 mM Mix [ �] 

384 DHAP 80% methanol + 0.1% TFA Potassium acetate 40 mM Underlay [ �] 

385 DHAP 80% methanol + 0.1% TFA Sodium dodecyl sulfate 5 mM Underlay [ �] 

386 DHAP 80% methanol + 0.1% TFA Sodium dodecyl sulfate 80 mM Mix [ �] 

387 DHAP 80% methanol + 0.1% TFA Sodium nitrate 40 mM Overlay [ �] 

388 DHAP Chloroform + MeOH+ water Ammonium chloride 80 mM Underlay [ �] 

389 DHAP Chloroform + MeOH+ water Calcium chloride 40 mM Mix [ �] 

390 DHAP Chloroform + MeOH+ water Calcium chloride 40 mM Overlay [ �] 

391 DHAP Chloroform + MeOH+ water EDTA 80 mM Overlay [ �] 

392 DHAP Chloroform + MeOH+ water Lithium nitrate 10 mM Overlay [ �] 

393 DHAP Chloroform + MeOH+ water Potassium acetate 40 mM Overlay [ �] 

394 DHAP Chloroform + MeOH+ water Potassium nitrate 40 mM Overlay [ �] 

395 DHAP Chloroform + MeOH+ water Sodium acetate 5 mM Mix [ �] 

396 DHAP Chloroform + MeOH+ water Sodium acetate 40 mM Mix [ �] 

397 DHAP Chloroform + MeOH+ water Sodium nitrate 10 mM Mix [ �] 

398 DHAP EtOH + water Ammonium chloride 80 mM Underlay [ �] 

399 DHAP EtOH + water Calcium chloride 10 mM Mix [ �] 

400 DHAP EtOH + water Calcium chloride 10 mM Underlay [ �] 

401 DHAP EtOH + water Calcium chloride 80 mM Underlay [ �] 

402 DHAP EtOH + water Diammonium citrate 5 mM Mix [ �] 



403 DHAP EtOH + water EDTA 10 mM Mix [ �] 

404 DHAP EtOH + water EDTA 80 mM Mix [ �] 

405 DHAP EtOH + water EDTA 40 mM Overlay [ �] 

406 DHAP EtOH + water Lithium nitrate 5 mM Mix [ �] 

407 DHAP EtOH + water Lithium nitrate 10 mM Underlay [ �] 

408 DHAP EtOH + water Lithium nitrate 40 mM Mix [ �] 

409 DHAP EtOH + water Lithium nitrate 40 mM Overlay [ �] 

410 DHAP EtOH + water Potassium acetate 10 mM Underlay [ �] 

411 DHAP EtOH + water Potassium nitrate 10 mM Underlay [ �] 

412 DHAP EtOH + water Potassium nitrate 40 mM Mix [ �] 

413 DHAP EtOH + water Sodium acetate 40 mM Underlay [ �] 

414 DHAP MeOH + water Ammonium chloride 10 mM Mix [ �] 

415 DHAP MeOH + water Ammonium chloride 40 mM Overlay [ �] 

416 DHAP MeOH + water Diammonium citrate 80 mM Overlay [ �] 

417 DHAP MeOH + water EDTA 10 mM Mix [ �] 

418 DHAP MeOH + water EDTA 10 mM Underlay [ �] 

419 DHAP MeOH + water EDTA 40 mM Overlay [ �] 

420 DHAP MeOH + water EDTA 80 mM Underlay [ �] 

421 DHAP MeOH + water Lithium nitrate 40 mM Mix [ �] 

422 DHAP MeOH + water Lithium nitrate 40 mM Overlay [ �] 

423 DHAP MeOH + water Potassium acetate 40 mM Overlay [ �] 

424 DHAP MeOH + water Potassium chloride 10 mM Mix [ �] 

425 DHAP MeOH + water Potassium nitrate 40 mM Mix [ �] 

426 DHAP MeOH + water Potassium nitrate 40 mM Overlay [ �] 

427 DHAP MeOH + water Sodium acetate 10 mM Mix [ �] 

428 DHAP MeOH + water Sodium dodecyl sulfate 10 mM Underlay [ �] 

429 DHAP MeOH + water Sodium dodecyl sulfate 40 mM Overlay [ �] 

430 CMBT ACN + water +  isopropanol Diammonium citrate 5 mM Mix [ �] 

431 CMBT ACN + water +  isopropanol Diammonium citrate 40 mM Mix [ �] 

432 CMBT ACN + water +  isopropanol Lithium nitrate 10 mM Underlay [ �] 

433 CMBT ACN + water +  isopropanol Potassium acetate 10 mM Overlay [ �] 

434 CMBT ACN + water +  isopropanol Potassium acetate 80 mM Overlay [ �] 

435 CMBT ACN + water +  isopropanol Potassium nitrate 80 mM Mix [ �] 

436 CMBT ACN + water +  isopropanol Sodium acetate 10 mM Underlay [ �] 

437 CMBT ACN + water +  isopropanol Sodium acetate 40 mM Overlay [ �] 

438 CMBT ACN + water +  isopropanol Sodium dodecyl sulfate 40 mM Mix [ �] 

439 CMBT ACN + water +  isopropanol Sodium nitrate 40 mM Mix [ �] 



440 CMBT water+ ACN Ammonium chloride 80 mM Overlay [ �] 

441 CMBT water+ ACN Calcium chloride 10 mM Underlay [ �] 

442 CMBT water+ ACN Calcium chloride 40 mM Underlay [ �] 

443 CMBT water+ ACN Diammonium citrate 5 mM Mix [ �] 

444 CMBT water+ ACN Diammonium citrate 40 mM Overlay [ �] 

445 CMBT water+ ACN EDTA 80 mM Mix [ �] 

446 CMBT water+ ACN EDTA 40 mM Overlay [ �] 

447 CMBT water+ ACN EDTA 40 mM Underlay [ �] 

448 CMBT water+ ACN Potassium acetate 80 mM Mix [ �] 

449 CMBT water+ ACN Potassium acetate 40 mM Overlay [ �] 

450 CMBT water+ ACN Potassium chloride 10 mM Mix [ �] 

451 CMBT water+ ACN Potassium nitrate 80 mM Overlay [ �] 

452 CMBT water+ ACN Sodium acetate 5 mM Mix [ �] 

453 CMBT water+ ACN Sodium acetate 5 mM Overlay [ �] 

454 CMBT water+ ACN Sodium dodecyl sulfate 40 mM Overlay [ �] 

455 CMBT water+ ACN Sodium nitrate 5 mM Mix [ �] 

456 CMBT water+ ACN Sodium nitrate 80 mM Overlay [ �] 

457 CMBT water+ ACN Sodium nitrate 40 mM Underlay [ �] 

458 CMBT 80% methanol + 0.1% TFA Ammonium chloride 10 mM Underlay [ �] 

459 CMBT 80% methanol + 0.1% TFA Diammonium citrate 10 mM Overlay [ �] 

460 CMBT 80% methanol + 0.1% TFA Diammonium citrate 40 mM Underlay [ �] 

461 CMBT 80% methanol + 0.1% TFA EDTA 10 mM Mix [ �] 

462 CMBT 80% methanol + 0.1% TFA EDTA 10 mM Overlay [ �] 

463 CMBT 80% methanol + 0.1% TFA EDTA 10 mM Underlay [ �] 

464 CMBT 80% methanol + 0.1% TFA Lithium nitrate 10 mM Overlay [ �] 

465 CMBT 80% methanol + 0.1% TFA Lithium nitrate 10 mM Underlay [ �] 

466 CMBT 80% methanol + 0.1% TFA Sodium acetate 10 mM Overlay [ �] 

467 CMBT 80% methanol + 0.1% TFA Sodium dodecyl sulfate 40 mM Underlay [ �] 

468 CMBT Chloroform + MeOH+ water Ammonium chloride 10 mM Overlay [ �] 

469 CMBT Chloroform + MeOH+ water Ammonium chloride 10 mM Underlay [ �] 

470 CMBT Chloroform + MeOH+ water Ammonium chloride 40 mM Underlay [ �] 

471 CMBT Chloroform + MeOH+ water Diammonium citrate 80 mM Mix [ �] 

472 CMBT Chloroform + MeOH+ water EDTA 40 mM Overlay [ �] 

473 CMBT Chloroform + MeOH+ water Potassium acetate 10 mM Mix [ �] 

474 CMBT Chloroform + MeOH+ water Potassium acetate 40 mM Underlay [ �] 

475 CMBT Chloroform + MeOH+ water Potassium chloride 5 mM Mix [ �] 

476 CMBT Chloroform + MeOH+ water Potassium chloride 10 mM Underlay [ �] 



477 CMBT Chloroform + MeOH+ water Potassium nitrate 5 mM Overlay [ �] 

478 CMBT Chloroform + MeOH+ water Potassium nitrate 40 mM Overlay [ �] 

479 CMBT Chloroform + MeOH+ water Sodium dodecyl sulfate 5 mM Overlay [ �] 

480 CMBT Chloroform + MeOH+ water Sodium dodecyl sulfate 40 mM Overlay [ �] 

481 CMBT Chloroform + MeOH+ water Sodium dodecyl sulfate 80 mM Underlay [ �] 

482 CMBT EtOH + water Ammonium chloride 5 mM Mix [ �] 

483 CMBT EtOH + water Diammonium citrate 10 mM Mix [ �] 

484 CMBT EtOH + water Diammonium citrate 80 mM Overlay [ �] 

485 CMBT EtOH + water Diammonium citrate 40 mM Underlay [ �] 

486 CMBT EtOH + water EDTA 5 mM Underlay [ �] 

487 CMBT EtOH + water Lithium nitrate 10 mM Overlay [ �] 

488 CMBT EtOH + water Potassium acetate 10 mM Underlay [ �] 

489 CMBT EtOH + water Potassium acetate 80 mM Overlay [ �] 

490 CMBT EtOH + water Potassium nitrate 80 mM Overlay [ �] 

491 CMBT EtOH + water Sodium acetate 40 mM Mix [ �] 

492 CMBT EtOH + water Sodium nitrate 80 mM Underlay [ �] 

493 CMBT MeOH + water Ammonium chloride 10 mM Overlay [ �] 

494 CMBT MeOH + water Ammonium chloride 40 mM Overlay [ �] 

495 CMBT MeOH + water Calcium chloride 5 mM Underlay [ �] 

496 CMBT MeOH + water Diammonium citrate 10 mM Mix [ �] 

497 CMBT MeOH + water EDTA 80 mM Overlay [ �] 

498 CMBT MeOH + water Sodium acetate 10 mM Mix [ �] 

499 CMBT MeOH + water Sodium acetate 40 mM Underlay [ �] 

500 CMBT MeOH + water Sodium dodecyl sulfate 40 mM Underlay [ �] 

501 CMBT MeOH + water Sodium nitrate 40 mM Underlay [ �] 

502 ATT ACN + water +  isopropanol Calcium chloride 5 mM Underlay [ �] 

503 ATT ACN + water +  isopropanol Diammonium citrate 10 mM Overlay [ �] 

504 ATT ACN + water +  isopropanol EDTA 40 mM Mix [ �] 

505 ATT ACN + water +  isopropanol EDTA 40 mM Underlay [ �] 

506 ATT ACN + water +  isopropanol Lithium nitrate 10 mM Mix [ �] 

507 ATT ACN + water +  isopropanol Potassium acetate 10 mM Mix [ �] 

508 ATT ACN + water +  isopropanol Potassium nitrate 10 mM Overlay [ �] 

509 ATT ACN + water +  isopropanol Potassium nitrate 80 mM Mix [ �] 

510 ATT ACN + water +  isopropanol Sodium acetate 10 mM Overlay [ �] 

511 ATT ACN + water +  isopropanol Sodium dodecyl sulfate 5 mM Underlay [ �] 

512 ATT ACN + water +  isopropanol Sodium dodecyl sulfate 40 mM Mix [ �] 

513 ATT ACN + water +  isopropanol Sodium dodecyl sulfate 80 mM Overlay [ �] 



514 ATT ACN + water +  isopropanol Sodium dodecyl sulfate 40 mM Underlay [ �] 

515 ATT water+ ACN Ammonium chloride 10 mM Overlay [ �] 

516 ATT water+ ACN EDTA 40 mM Overlay [ �] 

517 ATT water+ ACN Potassium chloride 10 mM Underlay [ �] 

518 ATT water+ ACN Potassium nitrate 5 mM Underlay [ �] 

519 ATT water+ ACN Potassium nitrate 80 mM Mix [ �] 

520 ATT water+ ACN Potassium nitrate 40 mM Overlay [ �] 

521 ATT water+ ACN Sodium dodecyl sulfate 40 mM Overlay [ �] 

522 ATT 80% methanol + 0.1% TFA Ammonium chloride 10 mM Underlay [ �] 

523 ATT 80% methanol + 0.1% TFA Ammonium chloride 80 mM Underlay [ �] 

524 ATT 80% methanol + 0.1% TFA Calcium chloride 40 mM Mix [ �] 

525 ATT 80% methanol + 0.1% TFA Calcium chloride 40 mM Overlay [ �] 

526 ATT 80% methanol + 0.1% TFA Calcium chloride 40 mM Underlay [ �] 

527 ATT 80% methanol + 0.1% TFA Diammonium citrate 10 mM Mix [ �] 

528 ATT 80% methanol + 0.1% TFA Diammonium citrate 10 mM Overlay [ �] 

529 ATT 80% methanol + 0.1% TFA Lithium nitrate 40 mM Underlay [ �] 

530 ATT 80% methanol + 0.1% TFA Potassium acetate 40 mM Overlay [ �] 

531 ATT 80% methanol + 0.1% TFA Potassium chloride 10 mM Underlay [ �] 

532 ATT 80% methanol + 0.1% TFA Potassium chloride 40 mM Mix [ �] 

533 ATT 80% methanol + 0.1% TFA Potassium chloride 80 mM Overlay [ �] 

534 ATT 80% methanol + 0.1% TFA Sodium acetate 80 mM Mix [ �] 

535 ATT 80% methanol + 0.1% TFA Sodium dodecyl sulfate 10 mM Underlay [ �] 

536 ATT 80% methanol + 0.1% TFA Sodium dodecyl sulfate 40 mM Mix [ �] 

537 ATT 80% methanol + 0.1% TFA Sodium dodecyl sulfate 40 mM Overlay [ �] 

538 ATT 80% methanol + 0.1% TFA Sodium nitrate 40 mM Overlay [ �] 

539 ATT Chloroform + MeOH+ water Ammonium chloride 10 mM Underlay [ �] 

540 ATT Chloroform + MeOH+ water Ammonium chloride 40 mM Mix [ �] 

541 ATT Chloroform + MeOH+ water Ammonium chloride 40 mM Overlay [ �] 

542 ATT Chloroform + MeOH+ water Diammonium citrate 5 mM Mix [ �] 

543 ATT Chloroform + MeOH+ water Diammonium citrate 40 mM Underlay [ �] 

544 ATT Chloroform + MeOH+ water EDTA 5 mM Overlay [ �] 

545 ATT Chloroform + MeOH+ water Potassium nitrate 10 mM Mix [ �] 

546 ATT Chloroform + MeOH+ water Sodium nitrate 40 mM Mix [ �] 

547 ATT Chloroform + MeOH+ water Potassium nitrate 80 mM Underlay [ �] 

548 ATT Chloroform + MeOH+ water Sodium acetate 10 mM Underlay [ �] 

549 ATT Chloroform + MeOH+ water Sodium nitrate 10 mM Mix [ �] 

550 ATT EtOH + water Ammonium chloride 40 mM Mix [ �] 



551 ATT EtOH + water Ammonium chloride 80 mM Overlay [ �] 

552 ATT EtOH + water Calcium chloride 10 mM Overlay [ �] 

553 ATT EtOH + water Calcium chloride 80 mM Overlay [ �] 

554 ATT EtOH + water EDTA 10 mM Overlay [ �] 

555 ATT EtOH + water Lithium nitrate 10 mM Underlay [ �] 

556 ATT EtOH + water Lithium nitrate 40 mM Overlay [ �] 

557 ATT EtOH + water Lithium nitrate 80 mM Underlay [ �] 

558 ATT EtOH + water Potassium chloride 40 mM Overlay [ �] 

559 ATT EtOH + water Sodium dodecyl sulfate 10 mM Underlay [ �] 

560 ATT EtOH + water Sodium nitrate 5 mM Overlay [ �] 

561 ATT EtOH + water Sodium nitrate 40 mM Mix [ �] 

562 ATT EtOH + water Sodium nitrate 80 mM Overlay [ �] 

563 ATT MeOH + water Ammonium chloride 10 mM Mix [ �] 

564 ATT MeOH + water Calcium chloride 40 mM Mix [ �] 

565 ATT MeOH + water Diammonium citrate 40 mM Overlay [ �] 

566 ATT MeOH + water EDTA 80 mM Underlay [ �] 

567 ATT MeOH + water Lithium nitrate 5 mM Overlay [ �] 

568 ATT MeOH + water Potassium acetate 80 mM Overlay [ �] 

569 ATT MeOH + water Potassium acetate 40 mM Underlay [ �] 

570 ATT MeOH + water Potassium nitrate 10 mM Underlay [ �] 

571 ATT MeOH + water Sodium acetate 5 mM Overlay [ �] 

572 ATT MeOH + water Sodium acetate 10 mM Underlay [ �] 

573 ATT MeOH + water Sodium acetate 40 mM Underlay [ �] 

574 Dithranol ACN + water +  isopropanol Calcium chloride 10 mM Overlay [ �] 

575 Dithranol ACN + water +  isopropanol Calcium chloride 80 mM Overlay [ �] 

576 Dithranol ACN + water +  isopropanol Calcium chloride 40 mM Underlay [ �] 

577 Dithranol ACN + water +  isopropanol Diammonium citrate 5 mM Mix [ �] 

578 Dithranol ACN + water +  isopropanol Diammonium citrate 40 mM Mix [ �] 

579 Dithranol ACN + water +  isopropanol EDTA 80 mM Mix [ �] 

580 Dithranol ACN + water +  isopropanol Lithium nitrate 10 mM Mix [ �] 

581 Dithranol ACN + water +  isopropanol Potassium acetate 80 mM Underlay [ �] 

582 Dithranol ACN + water +  isopropanol Potassium chloride 10 mM Mix [ �] 

583 Dithranol ACN + water +  isopropanol Potassium chloride 80 mM Mix [ �] 

584 Dithranol ACN + water +  isopropanol Potassium chloride 80 mM Underlay [ �] 

585 Dithranol ACN + water +  isopropanol Potassium nitrate 10 mM Mix [ �] 

586 Dithranol ACN + water +  isopropanol Potassium nitrate 5 mM Overlay [ �] 

587 Dithranol ACN + water +  isopropanol Sodium acetate 40 mM Mix [ �] 



588 Dithranol ACN + water +  isopropanol Sodium acetate 40 mM Underlay [ �] 

589 Dithranol ACN + water +  isopropanol Sodium dodecyl sulfate 10 mM Mix [ �] 

590 Dithranol ACN + water +  isopropanol Sodium dodecyl sulfate 10 mM Overlay [ �] 

591 Dithranol ACN + water +  isopropanol Sodium dodecyl sulfate 40 mM Overlay [ �] 

592 Dithranol ACN + water +  isopropanol Sodium nitrate 40 mM Underlay [ �] 

593 Dithranol water+ ACN Calcium chloride 10 mM Overlay [ �] 

594 Dithranol water+ ACN Calcium chloride 40 mM Mix [ �] 

595 Dithranol water+ ACN Diammonium citrate 10 mM Overlay [ �] 

596 Dithranol water+ ACN EDTA 10 mM Mix [ �] 

597 Dithranol water+ ACN EDTA 40 mM Mix [ �] 

598 Dithranol water+ ACN Potassium chloride 10 mM Mix [ �] 

599 Dithranol water+ ACN Potassium chloride 10 mM Overlay [ �] 

600 Dithranol water+ ACN Potassium chloride 10 mM Underlay [ �] 

601 Dithranol water+ ACN Potassium chloride 40 mM Underlay [ �] 

602 Dithranol water+ ACN Potassium nitrate 10 mM Underlay [ �] 

603 Dithranol water+ ACN Sodium acetate 10 mM Overlay [ �] 

604 Dithranol water+ ACN Sodium dodecyl sulfate 40 mM Mix [ �] 

605 Dithranol water+ ACN Sodium nitrate 10 mM Mix [ �] 

606 Dithranol water+ ACN Sodium nitrate 40 mM Overlay [ �] 

607 Dithranol water+ ACN Sodium nitrate 80 mM Underlay [ �] 

608 Dithranol 80% methanol + 0.1% TFA Calcium chloride 5 mM Overlay [ �] 

609 Dithranol 80% methanol + 0.1% TFA Calcium chloride 80 mM Overlay [ �] 

610 Dithranol 80% methanol + 0.1% TFA Calcium chloride 80 mM Underlay [ �] 

611 Dithranol 80% methanol + 0.1% TFA Diammonium citrate 40 mM Mix [ �] 

612 Dithranol 80% methanol + 0.1% TFA Diammonium citrate 80 mM Underlay [ �] 

614 Dithranol 80% methanol + 0.1% TFA Potassium acetate 80 mM Underlay [ �] 

615 Dithranol 80% methanol + 0.1% TFA Potassium chloride 40 mM Mix [ �] 

616 Dithranol 80% methanol + 0.1% TFA Potassium nitrate 5 mM Underlay [ �] 

617 Dithranol 80% methanol + 0.1% TFA Sodium acetate 10 mM Underlay [ �] 

618 Dithranol 80% methanol + 0.1% TFA Sodium acetate 80 mM Mix [ �] 

619 Dithranol 80% methanol + 0.1% TFA Sodium acetate 80 mM Underlay [ �] 

620 Dithranol 80% methanol + 0.1% TFA Sodium dodecyl sulfate 40 mM Underlay [ �] 

621 Dithranol 80% methanol + 0.1% TFA Sodium nitrate 10 mM Underlay [ �] 

622 Dithranol 80% methanol + 0.1% TFA Sodium nitrate 40 mM Mix [ �] 

623 Dithranol Chloroform + MeOH+ water Ammonium chloride 80 mM Mix [ �] 

624 Dithranol Chloroform + MeOH+ water EDTA 5 mM Overlay [ �] 

625 Dithranol Chloroform + MeOH+ water EDTA 40 mM Mix [ �] 



626 Dithranol Chloroform + MeOH+ water Potassium chloride 10 mM Mix [ �] 

627 Dithranol Chloroform + MeOH+ water Potassium nitrate 40 mM Mix [ �] 

628 Dithranol Chloroform + MeOH+ water Sodium acetate 40 mM Overlay [ �] 

629 Dithranol Chloroform + MeOH+ water Sodium acetate 40 mM Underlay [ �] 

630 Dithranol Chloroform + MeOH+ water Sodium dodecyl sulfate 40 mM Overlay [ �] 

631 Dithranol Chloroform + MeOH+ water Sodium dodecyl sulfate 40 mM Underlay [ �] 

632 Dithranol Chloroform + MeOH+ water Sodium nitrate 80 mM Overlay [ �] 

633 Dithranol EtOH + water Ammonium chloride 10 mM Mix [ �] 

634 Dithranol EtOH + water Calcium chloride 10 mM Mix [ �] 

635 Dithranol EtOH + water Calcium chloride 10 mM Overlay [ �] 

636 Dithranol EtOH + water EDTA 5 mM Overlay [ �] 

637 Dithranol EtOH + water EDTA 10 mM Underlay [ �] 

638 Dithranol EtOH + water Lithium nitrate 5 mM Mix [ �] 

639 Dithranol EtOH + water Potassium chloride 10 mM Mix [ �] 

640 Dithranol EtOH + water Sodium acetate 40 mM Overlay [ �] 

641 Dithranol EtOH + water Sodium nitrate 80 mM Mix [ �] 

642 Dithranol EtOH + water Sodium nitrate 80 mM Underlay [ �] 

643 Dithranol MeOH + water Ammonium chloride 10 mM Overlay [ �] 

644 Dithranol MeOH + water Ammonium chloride 10 mM Underlay [ �] 

645 Dithranol MeOH + water Calcium chloride 5 mM Underlay [ �] 

646 Dithranol MeOH + water Diammonium citrate 5 mM Mix [ �] 

647 Dithranol MeOH + water Diammonium citrate 80 mM Overlay [ �] 

648 Dithranol MeOH + water Lithium nitrate 10 mM Overlay [ �] 

649 Dithranol MeOH + water Potassium acetate 10 mM Mix [ �] 

650 Dithranol MeOH + water Potassium acetate 40 mM Underlay [ �] 

651 Dithranol MeOH + water Potassium chloride 40 mM Mix [ �] 

652 Dithranol MeOH + water Potassium nitrate 5 mM Underlay [ �] 

653 Dithranol MeOH + water Sodium acetate 10 mM Overlay [ �] 

654 Dithranol MeOH + water Sodium acetate 80 mM Mix [ �] 

655 Dithranol MeOH + water Sodium acetate 40 mM Overlay [ �] 

656 Dithranol MeOH + water Sodium dodecyl sulfate 10 mM Mix [ �] 

657 Dithranol MeOH + water Sodium dodecyl sulfate 40 mM Overlay [ �] 

658 Dithranol MeOH + water Sodium nitrate 10 mM Overlay [ �] 

659 PNA ACN + water +  isopropanol Ammonium chloride 10 mM Overlay [ �] 

660 PNA ACN + water +  isopropanol Diammonium citrate 10 mM Overlay [ �] 

661 PNA ACN + water +  isopropanol EDTA 5 mM Overlay [ �] 

662 PNA ACN + water +  isopropanol Lithium nitrate 5 mM Overlay [ �] 



663 PNA ACN + water +  isopropanol Potassium acetate 10 mM Overlay [ �] 

664 PNA ACN + water +  isopropanol Potassium nitrate 5 mM Underlay [ �] 

665 PNA ACN + water +  isopropanol Sodium acetate 10 mM Mix [ �] 

666 PNA ACN + water +  isopropanol Sodium dodecyl sulfate 40 mM Overlay [ �] 

667 PNA ACN + water +  isopropanol Sodium nitrate 5 mM Mix [ �] 

668 PNA ACN + water +  isopropanol Sodium nitrate 10 mM Overlay [ �] 

669 PNA water+ ACN Calcium chloride 10 mM Mix [ �] 

670 PNA water+ ACN Calcium chloride 10 mM Underlay [ �] 

671 PNA water+ ACN Calcium chloride 40 mM Overlay [ �] 

672 PNA water+ ACN EDTA 5 mM Overlay [ �] 

673 PNA water+ ACN Potassium acetate 40 mM Mix [ �] 

674 PNA water+ ACN Potassium acetate 40 mM Overlay [ �] 

675 PNA water+ ACN Sodium acetate 40 mM Underlay [ �] 

676 PNA water+ ACN Sodium dodecyl sulfate 10 mM Underlay [ �] 

677 PNA 80% methanol + 0.1% TFA Calcium chloride 5 mM Mix [ �] 

678 PNA 80% methanol + 0.1% TFA Lithium nitrate 40 mM Mix [ �] 

679 PNA 80% methanol + 0.1% TFA Potassium chloride 10 mM Overlay [ �] 

680 PNA 80% methanol + 0.1% TFA Potassium nitrate 10 mM Underlay [ �] 

681 PNA 80% methanol + 0.1% TFA Potassium nitrate 80 mM Overlay [ �] 

682 PNA 80% methanol + 0.1% TFA Potassium nitrate 40 mM Underlay [ �] 

683 PNA 80% methanol + 0.1% TFA Sodium acetate 40 mM Overlay [ �] 

684 PNA 80% methanol + 0.1% TFA Sodium dodecyl sulfate 10 mM Mix [ �] 

685 PNA Chloroform + MeOH+ water Diammonium citrate 80 mM Mix [ �] 

686 PNA Chloroform + MeOH+ water Lithium nitrate 80 mM Mix [ �] 

687 PNA Chloroform + MeOH+ water Lithium nitrate 40 mM Underlay [ �] 

688 PNA Chloroform + MeOH+ water Lithium nitrate 80 mM Underlay [ �] 

689 PNA Chloroform + MeOH+ water Potassium acetate 10 mM Underlay [ �] 

690 PNA Chloroform + MeOH+ water Potassium acetate 40 mM Mix [ �] 

691 PNA Chloroform + MeOH+ water Potassium acetate 40 mM Overlay [ �] 

692 PNA Chloroform + MeOH+ water Sodium dodecyl sulfate 40 mM Overlay [ �] 

693 PNA Chloroform + MeOH+ water Sodium dodecyl sulfate 40 mM Underlay [ �] 

694 PNA Chloroform + MeOH+ water Sodium nitrate 40 mM Overlay [ �] 

695 PNA EtOH + water Ammonium chloride 40 mM Overlay [ �] 

696 PNA EtOH + water Diammonium citrate 10 mM Underlay [ �] 

697 PNA EtOH + water EDTA 10 mM Overlay [ �] 

698 PNA EtOH + water EDTA 40 mM Underlay [ �] 

699 PNA EtOH + water Lithium nitrate 80 mM Overlay [ �] 



700 PNA EtOH + water Potassium acetate 5 mM Overlay [ �] 

701 PNA EtOH + water Potassium acetate 40 mM Overlay [ �] 

702 PNA EtOH + water Potassium acetate 40 mM Underlay [ �] 

703 PNA EtOH + water Sodium acetate 40 mM Overlay [ �] 

704 PNA EtOH + water Sodium dodecyl sulfate 40 mM Overlay [ �] 

705 PNA EtOH + water Sodium nitrate 10 mM Mix [ �] 

706 PNA EtOH + water Sodium nitrate 80 mM Overlay [ �] 

707 PNA MeOH + water Ammonium chloride 10 mM Mix [ �] 

708 PNA MeOH + water Ammonium chloride 5 mM Underlay [ �] 

709 PNA MeOH + water Ammonium chloride 40 mM Overlay [ �] 

710 PNA MeOH + water EDTA 5 mM Overlay [ �] 

711 PNA MeOH + water EDTA 40 mM Underlay [ �] 

712 PNA MeOH + water Potassium chloride 10 mM Overlay [ �] 

713 PNA MeOH + water Potassium chloride 10 mM Underlay [ �] 

714 PNA MeOH + water Potassium chloride 40 mM Overlay [ �] 

715 PNA MeOH + water Potassium nitrate 40 mM Mix [ �] 

716 PNA MeOH + water Potassium nitrate 80 mM Overlay [ �] 

717 PNA MeOH + water Sodium acetate 10 mM Underlay [ �] 

718 PNA MeOH + water Sodium acetate 40 mM Mix [ �] 

719 PNA MeOH + water Sodium dodecyl sulfate 40 mM Mix [ �] 

720 PNA MeOH + water Sodium nitrate 10 mM Underlay [ �] 



 

Table S-4. Mass peak assignments for the lipid mixture detected using MALDI-

TOF-MS. 

*Indicates peaks that were not detect in these conditions. These peaks were not included in the 

data analysis. 

 

 

No. 

 

 

Lipid 

 

Measured m/z Assignment 

 

 

1 

 

 

Lipid B 

 

688.98 [lipid B +H]⁺ 

710.93 [lipid B +Na]⁺ 

726.90 [lipid B +K]⁺ 

* Li adduct  

* Ca  adduct 

 

 

2 

 

 

Lipid C 

 

744.59 [lipid C +H]⁺ 

766.11 [lipid C +Na] ⁺ 
782.09 [lipid C +K]⁺ 
750.69 [lipid C +Li]⁺ 

* Ca  adduct 

 

 

3 

 

 

Lipid E 

 

 

801.17 [lipid E + H ]⁺ 

823.12 [lipid E +Na]⁺ 

839.19 [lipid E +K]⁺ 

* Li  adduct 

* Ca  adduct 

 

 

4 

 

 

Lipid F 

898.41 [lipid F +H]⁺ 

920.37 [lipid F +Na]⁺ 
936.39 [lipid F + K]⁺ 
904.38 [lipid F +Li]⁺ 

* Ca  adduct 

 

 

5 
Lipid G 

 

 

937.96 [lipid G +H]⁺ 

959.27 [lipid G +Na]⁺ 
975.37 [ lipid G +K]⁺ 
943.50 [ lipid G +Li]⁺ 

* Ca  adduct 

Sodium acetate  



Table S-5. Illustrations of the values for each individual objective that was computed for the Pareto optimization of experiments carried out using different 

factors (first 5 columns). Each objective is normalized to be a number between 0 and 1. Therefore, the number of lipids identified is also 

normalized to be between 0 and 1 (e.g., for the objective “number of lipids identified” if 5 lipids have been identified the score is 5/5 = 1).  

 

Matrix Matrix Prep Additive Conc. 
Matrix 

Dep. 

Average 

number of 

lipids 

identified 

(divided by 

5) 

average 

sample 

reproducibility 

average 

signal-to-

noise ratio 

average 

intensity 

peak B 

average 

intensity 

peak C 

average 

intensity 

peak E 

average 

intensity 

peak F 

average 

intensity 

peak G 

FX 

value 

ATT H2O/ACN None None Mix 1 0.952478 0.081589 0.45170 0.47437 0.63245 0.36339 0.32104 4.27703 

ATT Chloroform/MeOH/H2O Sodium nitrate 10 Mix 1 0.740735 0.081016 0.17345 0.16783 0.42279 0.15391 0.36987 3.10961 

DHB ACN/H2O/isopropanol Sodium nitrate 40 Underlay 1 0.906371 0.077767 0.30890 0.71660 0.41647 0.20286 0.34337 3.97235 

DHB MeOH/H2O Sodium acetate 5  Underlay 1 0.879276 0.084402 0.45127 0.54766 0.45657 0.15729 0.27594 3.85243 

DHB EtOH/H2O Sodium nitrate 5  Mix 1 0.882220 0.069607 0.51564 0.64625 0.23800 0.17974 0.29805 3.82952 

DHB EtOH/H2O Sodium 

dodecyl sulfate 

10 Mix 1 0.810580 0.074107 0.56838 0.46147 0.43518 0.12331 0.31477 3.78782 

DHB ACN/H2O/isopropanol Sodium 

dodecyl sulfate 

5  Mix 1 0.957180 0.070434 0.44387 0.55420 0.32458 0.16444 0.26745 3.78217 

THAP MeOH/H2O Sodium nitrate 10 Mix 1 0.958214 0.068630 0.26892 1.00000 0.16889 0.11914 0.24740 3.83120 

THAP Chloroform/MeOH/H2O None None Mix 1 0.970948 0.074644 0.28858 0.36757 0.15873 0.27399 0.46816 3.60264 

Dithranol MeOH/H2O None None Overlay 0 0.998575 0.029282 0.00000 0.00000 0.00000 0.00000 0.00000 1.02928 

Dithranol MeOH/H2O Sodium nitrite 10 Overlay 1 0.927957 0.058367 0.10270 0.22339 0.18050 0.10117 0.18106 2.775177 

CMPT H2O/ACN Sodium 
dodecyl sulfate 

40  Overlay 1 0.996144 0.039102 0.13582 0.06161 0.15289 0.15495 0.02700 2.56753 

HABA H2O/ACN None None Mix 0.2 1.000000 0.029562 0.00000 0.00000 0.03752 0.00000 0.00000 1.26709 

DHAP H2O/ACN Potassium 

acetate 

10  Overlay 1 0.641549 0.064491 0.17832 0.04314 0.19187 0.28716 0.02391 2.43046 
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