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Figure S1. Two-dimensional hierarchical clustering heat map of the main 25 phospholipid 

species (lowest p-values in Kruskal–Wallis analysis) of the four groups (Control, CBD, Ps, and 

Ps+CBD). The relative abundance of each species is indicated on the colour scale, with the 

figures indicating the difference in fold compared to the overall average. The dendrogram at the 

top represents the clustering of the sample groups. The dendrogram on the left represents the 

clustering of individual phospholipid species (relative to the change in relative abundance). 
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The main 25 phospholipid species from the second dataset selected according to 

Kruskal–Wallis analysis (lowest p-values) are shown in Figure S2. The primary split in the 

upper hierarchical dendrogram shows that the samples independently clustered into four major 

groups. Clustering of individual phospholipids (with respect to the similarity of their changes 

in phospholipid expression) shows that they cluster into three main groups. The first group 

included two PC species and two PC plasmalogen species, which were most abundant in the 

UVB cluster. The second group contained two LPE species and one PC species, which were least 

abundant in the CBD groups and most abundant in the UVB group. The third group was 

mainly composed of PC species and ether-linked PE species which were more abundant in the 

UVB and UVB+CBD clusters. 
 

 

 

Figure S2. Two-dimensional hierarchical clustering heat map of the main 25 phospholipid 

species (lowest p-values in Kruskal–Wallis analysis) of the four groups (Control, CBD, UVB and 

UVB+CBD). The relative abundance of each species is shown on the colour scale, with the 

numbers indicating the fold difference from the overall mean. The dendrogram at the top 

represents the clustering of the sample groups. The dendrogram on the left represents the 

clustering of individual phospholipid species (relative to the observed changes in relative 

abundance). 
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Figure S3 shows the main 25 phospholipid species from the third dataset selected using 

Kruskal–Wallis univariate analysis (lowest p-values). The primary split in the upper 

hierarchical dendrogram shows that the samples clustered independently into four main 

groups, but that not all samples of psoriatic keratinocyte exposed to UVB were properly 

clustered. The individual phospholipids (grouped by similarity of changes of the phospholipid 

expression) were clustered into three main groups. The first was represented by the SM(d42:2) 

specie, which was most abundant in psoriatic keratinocytes treated with CBD and least 

abundant in psoriatic keratinocytes treated with CBD after UVB exposure. The second group 

consisted mainly of PS, while the third group included PC species and ether-linked PE species, 

which were less abundant in CBD-treated psoriatic keratinocytes compared to the other groups. 

 

Figure S3. Two-dimensional hierarchical clustering heat map of the main 25 phospholipid 

species (according to lowest p-values in Kruskal–Wallis) from the four groups (Ps, Ps+CBD, 

Ps+UVB and Ps+UVB+CBD). The relative abundance of each species is shown on the colour 

scale, with the numbers indicating the fold difference from the overall average. The 

dendrogram at the top represents the clustering of the sample groups. The dendrogram at the 

left represents the clustering of individual phospholipid species (relative to the observed 

changes in relative abundance). 
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Table S1. Peak area of each phospholipid molecular species identified in the keratinocytes in 

keratinocytes, isolated from the skin of healthy subjects (Control) and psoriatic patients (Ps). 

These cells were not treated or treated with CBD (4uM). The following groups of keratinocytes 

were examined: Control, CBD, Ps, and Ps+CBD. Data obtained using MZmine software (XLSX).  

 

Table S2. Peak area of each phospholipid molecular species identified in the keratinocytes, 

isolated from the skin of healthy subjects (Control). These cells were not treated or treated with 

CBD (4uM) or/and UVB (60 mJ/cm2). The following groups of keratinocytes were studied: 

Control, CBD, UVB, and UVB+CBD. Data obtained using MZmine software (XLSX). 
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Table S3. Peak area of each phospholipid molecular species identified in the keratinocytes, 

isolated from the skin of psoriatic patients (Ps). These cells were not treated or treated with CBD 

(4uM) or/and UVB (60 mJ/cm2). The following groups of keratinocytes were examined: Ps, 

Ps+CBD, Ps+UVB and Ps+UVB+CBD. Data obtained using MZmine software (XLSX). 

 

We used the results of the univariate analysis to create a dendrogram with a two-

dimensional hierarchical clustering, using the 25 main phospholipid species, according to 

Kruskal–Wallis analysis (Figure S1). The primary split in the upper hierarchical dendrogram 

shows that the samples are clustered independently in the four main experimental groups. The 

clustering of the individual phospholipids (with regard to their similar expression changes) 

shows that they cluster into one main group mainly composed of PC, PS, PI and ether-linked PE 

species which were more abundant in the Control and CBD cluster. All the phospholipid 

species were least abundant in Ps+CBD group.  
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Table S4. The alteration observed in the molecular species of PC, PEo. PS, PI and SM in the 

keratinocytes, isolated from the skin of healthy subjects (Control) and psoriatic patients (Ps) 

comparing control with CBD, control with Ps, control with Ps+CBD, Ps with Ps+CBD along with 

their respective fold change. All the alteration are significant at the P < 0.05 level. CBD, 4uM. 

Phospholipid 

specie 

CBD vs control Ps vs control Ps+CBD vs control Ps+CBD vs Ps 

Adaptation 
Fold 

change 
Adaptation 

Fold 

change 
Adaptation 

Fold 

change 
Adaptation 

Fold 

change 

PC(32:1)    1.53  0.71  0.60 

PC (36:1)    1.59  0.72  0.68 

PC (40:6)    1.82  0.59  0.53 

PC (40:8)    1.79  0.63  0.57 

PC (38:5)    1.78  0.81  0.48 

PC (44:3)    1.66  0.67  0.62 

PC (36:3)    1.70  0.68  0.38 

PI (36:3)    2.33  0.51   

PS (40:5)    2.06  0.67  0.36 

PS (36:2)    2.17  0.68  0.42 

PS (40:6)    2.07  0.60  0.53 

PS (38:3)    2.01  0.66  0.55 

PS (40:4)    2.01  0.68  0.43 

SM(d41:2)    0.95  0.79   

PEo(36:5)/PEp(36:4)    1.77  0.63  0.67 

PEo(38:5)/PEp(38:4)    1.82  0.60  0.64 

PEo(36:1)/PEp(36:0)      1.61  2.75 

PEo(40:4)/PEp(40:3)      0.60  1.16 

PCp(34:0)/PCo(34:1)    1.83  0.61  0.56 
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Table S5. The alteration observed in the molecular species of PC, PEo, PCp and LPE in the 

keratinocytes, isolated from the skin of healthy subjects (Control) comparing control with CBD, 

control with UVB, control with UVB+CBD, UVB with UVB+CBD along with their respective 

fold change. All the alteration are significant at the P < 0.05 level. CBD, 4uM; UVB, (60 mJ/cm2). 

Phospholipid 

specie 

CBD vs control UVB vs control UVB+CBD vs control UVB+CBD vs UVB 

Adaptation 
Fold 

change 
Adaptation 

Fold 

change 
Adaptation 

Fold 

change 
Adaptation 

Fold 

change 

PC(36:1)    1.69  0.73   

PC (38:4)    1.64  0.75   

PC (32:1)    1.79  0.68   

PC (38:5)    1.41     

PC (36:4)    1.82     

PC (40:6)    1.35  0.77   

PC (40:4)    1.65    0.70 

PC (38:2)    1.65  0.74   

PC (34:0)    1.67    0.65 

PC (34:1)    1.47  0.72   

PC (36:2)    1.54     

PEo(36:5)/PEp(36:4)    1.43  0.76   

PEo(42:6)/PEp(42:5)    1.48  0.73   

PEo(40:7)/PEp(40:6)         

PCp(38:4)/PCo(38:5)    1.44    1.56 

LPE (18:1)  0.71       
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Table S6. The alteration observed in the molecular species of PC, PS, PEo and SM in the 

keratinocytes, isolated from the skin of psoriatic patients (Ps) comparing Ps with Ps+CBD, Ps 

with Ps+UVB, Ps with Ps+UVB+CBD, Ps+UVB+CBD vs PS+UVB along with their respective fold 

change. All the alteration are significant at the P < 0.05 level. CBD, 4uM; UVB, (60 mJ/cm2). 

Phospholipid 

specie 

Ps+CBD vs Ps Ps+UVB vs Ps Ps+UVB+CBD vs Ps 
Ps+UVB+CBD vs 

Ps+UVB 

Adaptation 
Fold 

change 
Adaptation 

Fold 

change 
Adaptation 

Fold 

change 
Adaptation 

Fold 

change 

PC(36:1)  0.68       

PC (36:4)  0.43  1.40  1.50   

PC (38:3)  0.49  1.21  1.22   

PC (38:4)  0.46  1.33  1.37   

PC (38:5)  0.48  1.22     

PC (32:0)  0.45  1.32  1.44   

PC (40:6)  0.53  1.27     

PC (36:3)  0.38  1.20  1.30   

PC (36:2)  0.46  1.29     

PC (34:2)  0.41  1.29  1.38   

PC (40:5)  0.50  1.19  1.22   

PS (40:5)  0.36       

PS (40:4)  0.43       

PS (36:2)  0.42       

PEo(40:7)/PEp(40:6)  0.74  1.17  1.25   

PEo(40:6)/PEp(40:5)  0.50    1.32   

SM (d42:2)  1.48      0.71 
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