Supplementary Table 1. Nutritional and dietary evaluation of studied groups. 
	a. Malnutrition screening

	
	Systemic sclerosis
	Rheumatoid arthritis

	Albumin (< 34 g/L)
	7 patients (12.5%)
	2 patients (5.56%)

	SGA-7 (< 5 points)
	18 patients (32.1%)
	2 patients (5.56%)

	BMI (< 18.5 kg/m2)
	4 patients (7.14%)
	1 patient (2.78%)

	In total
	22 patients (40.7%)
	5 patients (13.9%)

	b. Nutritional habits

	Lower consumption in SSc and RA compared to controls
	Wine, spirits, mixed alcoholic drinks, olives

	No difference between studied groups
	Sugar, honey, chocolate and chocolate confectionery, non-chocolate confectionery, biscuits and cakes, ice cream and pudding, salty snacks, milk and natural dairy beverages, sweetened dairy beverages, natural cottage cheese products, flavoured cottage cheese products, cheese, eggs and egg-based dishes, wholegrain or seeded bread, refined bread, unrefined coarse grains, refined fine grains, ready-to-eat breakfast cereals, oils, butter, margarine, cream, other animal fats, mayonnaise and dressings, fruits, stone fruits, kiwi and citrus fruits, other tropical fruits, berries, bananas, apples and pears, avocado, dried fruits, sweet fruit preserves and candied fruits, vegetables, cruciferous vegetables, yellow-orange vegetables, green leafy vegetables, tomatoes, cucurbit vegetables, root and other vegetables, fresh and canned legumes, dried legumes and legume-based dishes, potatoes, nuts and nut spreads, seeds, sausages and processed meat products, high-quality cold cuts, processed meat products and organ meats, red meat, poultry and rabbit meat, game meat, lean fish, fatty fish, fruit juices and fruit nectars, vegetable and fruit-vegetable juices, energy drinks, sugar-sweetened soft drinks, beer.



Patients with connective tissue diseases were screened for malnutrition using the Subjective Global Assessment (SGA-7) scale, BMI and albumin concentration. Table 1a presents distribution of risk of malnutrition in those groups.
Supplementary Table 1b presents dietary habits of all participants assessed with FFQ-6 questionnaire.

Supplementary Table 2. Fatty acid concentrations and univariate comparisons across systemic sclerosis (SSc), rheumatoid arthritis (RA), and control.
	FA
	Concentrations
	p-value

	
	SSc
	RA
	Control
	SSc vs Control
	RA vs Control
	SSc vs RA

	C12
	3.50 (2.39;8.23)
	6.93 (4.15;9.55)
	4.66 (3.12;9.54)
	NS
	NS
	NS

	C13
	1.01 (0.79;1.46)
	1.28 (1.11;1.50)
	1.19 (1.03;1.45)
	NS
	NS
	NS

	Iso C14
	0.97 (0.83;1.82)
	1.24 (1.06;1.92)
	1.16 (0.99;1.96)
	NS
	NS
	NS

	C14:1
	2.27 (1.69;3.05)
	4.59 (3.17;6.45)
	3.36 (2.27;4.49)
	NS
	NS
	p<0.001

	C14
	71.1 (41.5;109.3)
	118.4 (93.6;166.0)
	101.0 (75.0;130.7)
	p<0.05
	NS
	p<0.001

	Iso C15
	1.92 (0.92;3.22)
	3.39 (2.63;4.84)
	2.74 (1.97;3.87)
	NS
	NS
	p<0.001

	Anteiso C15
	3.39 (2.28;4.76)
	6.44 (5.07;7.55)
	5.23 (3.45;6.41)
	p<0.05
	NS
	p<0.001

	C15
	23.3 (18.0;31.5)
	41.5 (34.0;48.8)
	33.8 (26.6;38.3)
	p<0.001
	p<0.05
	p<0.001

	Iso C16
	4.13 (2.53;5.85)
	5.75 (4.72;8.61)
	5.50 (3.45;7.52)
	p<0.05
	NS
	p<0.001

	C16:1
	242 (190;323)
	371 (304;500)
	314 (214;412)
	NS
	p<0.05
	p<0.001

	C16
	1560 (1297;1930)
	1990 (1842;2339)
	1873 (1673;2221)
	p<0.05
	NS
	p<0.001

	Iso C17
	6.50 (4.65;9.58)
	12.48 (9.77;14.95)
	9.11 (7.84;12.33)
	p<0.05
	p<0.05
	p<0.001

	Anteiso C17
	6.21 (4.65;9.82)
	9.43 (8.09;14.0)
	9.31 (5.57;13.3)
	NS
	NS
	p<0.001

	C17
	18.9 (14.2;25.5)
	28.5 (22.7;36.2)
	28.1 (20.6;31.2)
	p<0.001
	NS
	p<0.05

	ALA
	18.0 (11.9;27.6)
	29.2 (19.8;40.9)
	32.7 (21.1;42.9)
	p<0.001
	NS
	p<0.001

	LA
	1677 (1415;2052)
	2077 (1740;2451)
	2195 (1939;2237)
	p<0.05
	NS
	p<0.05

	C18:1
	1850 (1545;2287)
	2128 (1894;2484)
	2060 (1728;2570)
	NS
	NS
	NS

	C18
	581 (517;641)
	721 (639;897)
	668 (594;759)
	p<0.05
	NS
	p<0.001

	Anteiso C19
	1.90 (1.29;2.34)
	2.22 (1.81;3.09)
	1.78 (1.52;2.57)
	NS
	NS
	NS

	C19:1
	1.28 (0.68;1.73)
	1.15 (0.86;1.81)
	0.87 (0.72;1.75)
	NS
	NS
	NS

	C19
	2.18 (1.74;2.96)
	2.87 (2.30;3.38)
	2.55 (1.87;3.21)
	NS
	NS
	NS

	ARA
	440 (360;545)
	554 (456;646)
	490 (444;603)
	NS
	NS
	p<0.05

	EPA
	59.1 (38.1;78.0)
	105.9 (76.9;137.2)
	78.2 (65.5;94.5)
	NS
	p<0.05
	p<0.001

	ETA
	5.92 (3.89;8.55)
	8.85 (6.83;12.61)
	7.42 (4.96;8.69)
	NS
	NS
	p<0.05

	DGLA
	84.7 (61.4;112.7)
	123 (109;147)
	106.0 (90.1;142.0)
	p<0.05
	NS
	p<0.001

	EDA
	9.27 (8.16;12.42)
	13.5 (11.0;18.7)
	12.3 (10.1;15.8)
	NS
	NS
	p<0.05

	C20:1
	7.28 (5.88;9.99)
	11.04 (8.18;14.70)
	8.39 (6.54;10.22)
	NS
	p<0.05
	p<0.05

	C20
	8.34 (7.16;11.0)
	11.9 (10.5;12.7)
	11.31 (9.51;13.26)
	p<0.05
	NS
	p<0.05

	C21
	0.98 (0.66;1.65)
	1.50 (0.87;1.94)
	1.45 (0.88;1.78)
	NS
	NS
	NS

	DPAn6
	4.34 (2.84;5.56)
	4.73 (3.85;6.18)
	5.35 (3.42;6.65)
	NS
	NS
	NS

	DHA
	91.3 (67.1;123.8)
	141 (109;195)
	113.8 (85.5;128.2)
	NS
	p<0.05
	P<0.001

	AdA
	8.73 (7.15;11.12)
	12.8 (10.8;15.4)
	11.31 (8.64;14.60)
	NS
	NS
	p<0.05

	DPAn3
	24.0 (19.3;30.8)
	33.9 (28.4;40.7)
	28.5 (24.0;34.4)
	NS
	p<0.05
	p<0.05

	C22:1
	1.93 (1.27;3.01)
	2.69 (1.68;4.14)
	2.25 (1.42;3.30)
	NS
	NS
	NS

	C22
	14.5 (11.4;17.5)
	17.9 (15.8;20.6)
	19.3 (17.2;23.4)
	p<0.001
	NS
	p<0.05

	C23
	5.30 (4.30;6.68)
	7.39 (5.58;8.83)
	7.46 (4.92;9.56)
	NS
	NS
	NS

	C24:1
	20.9 (15.2;25.9)
	24.3 (21.1;30.0)
	22.0 (13.5;30.6)
	NS
	NS
	NS

	C24
	14.4 (12.3;17.9)
	19.8 (16.7;23.5)
	20.3 (16.4;25.3)
	p<0.05
	NS
	p<0.001

	C25
	0.65 (0.50;1.02)
	0.55 (0.21;0.79)
	1.17 (0.66;1.34)
	NS
	p<0.001
	p<0.05

	C26
	1.25 (0.75;1.54)
	1.27 (0.79;1.66)
	1.47 (1.12;1.88)
	NS
	NS
	NS

	C28
	0.22 (0.15;0.51)
	0.23 (0.18;0.53)
	0.53 (0.18;0.98)
	NS
	NS
	P<0.001

	C30
	traces
	traces
	traces
	NS
	NS
	NS

	SFA
	2342 (2081;2807)
	3105 (2800;3752)
	2857 (2462;3270)
	p<0.05
	NS
	p<0.001

	MUFA
	2125 (1810;2612)
	2623 (2266;3049)
	2361 (2004;3079)
	NS
	NS
	NS

	n-6PUFA
	2332 (2027;2620)
	2821 (2411;3252)
	2838 (2593;3141)
	p<0.05
	NS
	p<0.001

	n-3PUFA
	202 (147;262)
	325 (258;436)
	263 (221;308)
	NS
	p<0.05
	p<0.001

	n-6/n-3 PUFA ratio
	11.32 (8.79;13.89)
	11.07 (9.46;12.98)
	8.23 (7.15;10.22)
	NS
	p<0.001
	p<0.001

	Total PUFA
	2557 (2166;2853)
	3140 (2807;3607)
	3126 (2813;3439)
	p<0.05
	NS
	p<0.001

	ECFA
	2256 (2016;2703)
	2960 (2682;3155)
	2746 (2376;3155)
	p<0.05
	NS
	p<0.001

	OCFA
	55.4 (43.4;70.2)
	82.1 (72.6;99.4)
	76.9 (65.3;83.3)
	p<0.001
	NS
	p<0.001

	Iso BCFA
	14.71 (9.46;19.42)
	23.3 (18.7;29.2)
	20.2 (15.1;23.4)
	p<0.05
	NS
	p<0.001

	Anteiso BCFA
	11.44 (8.36;16.41)
	19.1 (15.0;24.8)
	16.5 (11.6;22.1)
	p<0.05
	NS
	p<0.001

	Total BCFA
	26.0 (19.0;35.8)
	44.1 (34.4;49.3)
	36.8 (26.8;43.8)
	p<0.05
	NS
	p<0.001

	VLSCFA
	30.2 (25.7;38.1)
	38.3 (35.2;45.7)
	41.5 (35.4;50.1)
	p<0.001
	NS
	p<0.05

	VLOCFA
	5.97 (4.95;7.43)
	7.95 (6.33;9.48)
	8.47 (6.88;10.26)
	NS
	NS
	NS

	MU-VLCFA
	23.7 (18.3;27.4)
	26.9 (23.5;32.6)
	23.1 (17.1;33.0)
	NS
	NS
	NS

	Total FAs
	6997 (6223;8253)
	9018 (7928;10512)
	8437 (7496;9792)
	p<0.05
	NS
	p<0.001



Fatty acid concentrations are presented in µmol/L, as median (interquartile range, IQR). P-values correspond to pairwise comparisons using appropriate statistical tests. 
FA - fatty acid, NS - non-significant comparisons, AdA - adrenic acid, ALA - α-linolenic acid, ARA - arachidonic acid, BCFA - branched-chain fatty acids, DGLA - dihomo-γ-linolenic acid, DHA - docosahexaenoic acid, DPA - docosapentaenoic acid, ECFA - even-chain fatty acids, EDA - eicosadienoic acid, EPA - eicosapentaenoic acid, ETA - eicosatetraenoic acid, LA - linoleic acid, MUFA - monounsaturated fatty acids, MU-VLCFA - monounsaturated very-long-chain fatty acids, OCFA - odd-chain fatty acids, PUFA - polyunsaturated fatty acids, SFA - saturated fatty acids, VLSCFA - very-long-chain saturated fatty acids, VLOCFA - very-long-chain odd-chain fatty acids.








Supplementary Figure 1. Principal component analysis (PCA) of fatty acid profiles in systemic sclerosis (SSc) and healthy volunteers. 
Unsupervised principal component analysis score plot demonstrating partial overlap between SSc and control group, indicating limited global metabolic separation (PC1 + PC2 = 38,1%). DGLA stands for dihomo-γ-linolenic acid, EDA for eicosadienoic acid. PC -  principal component, SSc – systemic sclerosis, HC – healthy control. This figure shows that differences between SSc and control were mostly driven by decrease in branched-chain fatty acids concentrations. This group of lipids plays an anti-inflammatory role. Their decrease in systemic sclerosis needs further study.

Supplementary Figure 2. Principal component analysis (PCA) of fatty acid profiles in systemic sclerosis and rheumatoid arthritis.
PCA score plot showing partial clustering of systemic sclerosis (SSc) and rheumatoid arthritis (RA), suggesting shared metabolic alterations with limited discriminatory capacity.  ARA stands for arachidonic acid, DPA for docosapentaenoic acid, and PC for principal component.

 Supplementary Figure 3. Partial least squares discriminant analysis (PLS-DA) model for discrimination between systemic sclerosis (SSc) and control.
Model performance assessed by cross-validation (a) and permutation testing (b). Despite statistical significance, predictive performance was limited, indicating modest separation between groups.

Supplementary Figure 4. Partial least squares discriminant analysis (PLS-DA) model for discrimination between systemic sclerosis and rheumatoid arthritis.
Predictive capacity remained moderate (a). Model validity confirmed by permutation testing (b). 


Supplementary Figure 5. Receiver operating characteristic (ROC) analysis for discrimination between systemic sclerosis (SSc) and control.
ROC curves derived from multivariate models assessing classification performance. Area under the curve (AUC) values and confidence intervals (CIs) indicate moderate diagnostic accuracy. Var. stands for the number of variables.

 Supplementary Figure 6. Prediction and probability plots for partial least squares discriminant analysis model (systemic sclerosis vs control).
Predicted class probabilities and classification results for systemic sclerosis (SSc) vs control (HC) comparison, illustrating model performance at the individual level.

Supplementary Figure 7. Receiver operating characteristic (ROC) analysis for discrimination between systemic sclerosis (SSc) and rheumatoid arthritis (RA).
ROC curves showing classification performance of multivariate models distinguishing SSc from RA. Area under the curve (AUC) values and confidence intervals (CIs) indicating good diagnostic accuracy. Var. stands for the number of variables.

Supplementary Figure 8. Prediction and probability plots of systemic sclerosis vs rheumatoid arthritis model.
Visualisation of predicted probabilities and classification accuracy for partial least squares discriminant analysis of systemic sclerosis (SSc) vs rheumatoid arthritis (RA) comparison.

Supplementary Table 3. Fatty acid concentrations and univariate comparisons across active, non-active systemic sclerosis and control.

	Fatty acid
	Concentrations
	p-value

	
	Active SSc
	Non-active SSc
	Control
	Active SSc vs control
	Non-active SSc vs control
	Active SSc vs 
non-active SSc

	C12
	2.92 (2.16;4.31)
	5.64 (2.64;11.2)
	4.66 (3.12;9.54)
	NS
	NS
	NS

	C13
	0.90 (0.54;1.11)
	1.05 (0.87;1.78)
	1.19 (1.03;1.45)
	NS
	NS
	NS

	Iso C14
	0.94 (0.65;1.30)
	1.11 (0.84;1.98)
	1.16 (0.99;1.96)
	NS
	NS
	NS

	C14:1
	1.91 (1.05;2.75)
	2.53 (1.83;3.38)
	3.36 (2.27;4.49)
	p<0.05
	NS
	NS

	C14
	48.1 (38.7;79.3)
	74.9 (46.5;122.0)
	101.0 (75.0;130.7)
	p<0.05
	NS
	NS

	Iso C15
	1.47±0.82
	2.77±1.66
	2.74 (1.97;3.87)
	p<0.05
	NS
	p<0.05

	Anteiso C15
	2.64 (1.42;3.60)
	3.72 (2.36;5.21)
	5.23 (3.45;6.41)
	p<0.001
	NS
	p<0.05

	C15
	21.4 (13.8;23.3)
	27.5 (19.5;33.2)
	33.8 (26.6;38.3)
	p<0.001
	NS
	p<0.05

	Iso C16
	2.79 (2.24;4.05)
	4.75 (3.17;6.19)
	5.50 (3.45;7.52)
	p<0.05
	NS
	p<0.05

	C16:1
	238 (182;350)
	251 (200;319)
	314 (214;412)
	NS
	NS
	NS

	C16
	1577 (1211;1766)
	1547 (1302;2004)
	1873 (1673;2221)
	p<0.05
	p<0.05
	NS

	Iso C17
	4.76±1.76
	8.95±3.83
	9.76±3.38
	p<0.001
	NS
	p<0.001

	Anteiso C17
	5.48 (3.75;6.36)
	8.46 (4.72;13.17)
	9.31 (5.57;13.3)
	p<0.001
	NS
	p<0.001

	C17
	16.02±3.97
	22.20±7.26
	27.02±8.02
	p<0.001
	p<0.05
	p<0.001

	ALA
	19.74 (9.02;30.85)
	17.70 (13.78;24.10)
	32.7 (21.1;42.9)
	p<0.05
	p<0.05
	NS

	LA
	1442 (1230;1693)
	1924 (1517;2236)
	2195 (1939;2237)
	p<0.001
	p<0.05
	p<0.05

	C18:1
	1998 (1435;2299)
	1744 (1566;2248)
	2060 (1728;2570)
	NS
	NS
	NS

	C18
	526±116
	632±150
	678±131
	p<0.001
	NS
	p<0.05

	Anteiso C19
	1.49 (0.99;2.17)
	2.01 (1.36;2.42)
	1.78 (2.57)
	NS
	NS
	NS

	C19:1
	1.16 (0.65;1.47)
	1.29 (0.70;1.75)
	0.87 (0.72;1.75)
	NS
	NS
	NS

	C19
	1.94 (1.45;2.39)
	2.42 (1.90;3.01)
	2.55 (1.87;3.21)
	NS
	NS
	NS

	ARA
	366 (294;452)
	478 (417;566)
	490 (444;603)
	p<0.05
	NS
	p<0.05

	EPA
	41.9 (33.2;72.7)
	62.6 (47.8;89.7)
	78.2 (65.5;94.5)
	NS
	NS
	NS

	ETA
	4.88 (2.50;7.80)
	6.40 (5.18;9.33)
	7.42 (4.96;8.69)
	NS
	NS
	NS

	DGLA
	77.6 (56.7;101.8)
	87.0 (62.5;127.1)
	106.0 (90.1;142.0)
	p<0.001
	NS
	NS

	EDA
	8.64 (6.78;9.15)
	10.17 (8.37;13.82)
	12.3 (10.1;15.8)
	p<0.001
	NS
	p<0.05

	C20:1
	6.95 (5.56;10.50)
	7.85 (6.28;9.86)
	8.39 (6.54;10.22)
	NS
	NS
	NS

	C20
	8.03 (6.87;9.74)
	8.97 (7.36;11.69)
	11.31 (9.51;13.26)
	p<0.001
	NS
	NS

	C21
	0.91 (0.66;1.34)
	1.15 (0.64;1.72)
	1.45 (0.88;1.78)
	NS
	NS
	NS

	DPAn6
	3.53 (1.90;5.23)
	4.41 (3.20;7.11)
	5.35 (3.42;6.65)
	p<0.05
	NS
	p<0.05

	DHA
	71.2 (55.0;95.2)
	103.2 (82.1;137.7)
	113.8 (85.5;128.2)
	p<0.05
	NS
	p<0.05

	AdA
	7.76 (6.44;9.53)
	9.01 (7.71;11.84)
	11.31 (8.64;14.60)
	p<0.05
	NS
	NS

	DPAn3
	21.0 (16.9;26.0)
	28.4 (19.9;33.4)
	28.5 (24.0;34.4)
	p<0.001
	NS
	p<0.05

	C22:1
	2.03 (1.13;3.68)
	1.86 (1.30;2.90)
	2.25 (1.42;3.30)
	NS
	NS
	NS

	C22
	11.78 (9.52;15.21)
	15.74 (12.08;19.47)
	19.3 (17.2;23.4)
	p<0.001
	p<0.05
	p<0.05

	C23
	4.33 (3.51;5.48)
	5.91 (4.52;7.93)
	7.46 (4.92;9.56)
	NS
	NS
	NS

	C24:1
	22.4 (13.0;24.4)
	20.6 (15.9;30.0)
	22.0 (13.5;30.6)
	NS
	NS
	NS

	C24
	12.57 (9.29;14.47)
	16.74 (13.91;20.32)
	20.3 (16.4;25.3)
	p<0.001
	NS
	p<0.001

	C25
	0.57 (0.50;1.01)
	0.66 (0.50;1.05)
	1.17 (0.66;1.34)
	NS
	NS
	NS

	C26
	0.81 (0.53;1.28)
	1.33 (1.04;1.65)
	1.47 (1.12;1.88)
	p<0.001
	NS
	p<0.05

	C28
	0.17 (0.14;0.46)
	0.38 (0.16;0.77)
	0.53 (0.18;0.98)
	p<0.05
	NS
	NS

	C30
	traces
	traces
	traces
	NS
	NS
	NS

	SFA
	2209 (1944;2537)
	2372 (2117;2958)
	2857 (2462;3270)
	p<0.05
	p<0.05
	NS

	MUFA
	2271 (1702;2691)
	2013 (1839;2612)
	2361 (2004;3079)
	NS
	NS
	NS

	n-6 PUFA
	1991 (1710;2223)
	2454 (2155;2821)
	2838 (2593;3141)
	p<0.001
	p<0.05
	p<0.001

	n-3 PUFA
	178 (118;227)
	226 (173;281)
	263 (221;308)
	p<0.05
	NS
	NS

	n-6/n-3 PUFA ratio
	11.78 (8.56;16.49)
	11.22 (8.81;13.68)
	11.07 (9.46;12.98)
	p<0.05
	p<0.05
	NS

	Total PUFA
	2090 (1856;2502)
	2710 (2416;3044)
	3126 (2813;3439)
	p<0.001
	NS
	p<0.001

	ECFA
	2160 (1871;2454)
	2300 (2019;2859)
	2746 (2376;3155)
	p<0.05
	p<0.05
	NS

	OCFA
	49.9 (36.0;55.8)
	61.0 (47.8;73.0)
	76.9 (65.3;83.3)
	p<0.001
	p<0.05
	p<0.05

	Iso BCFA
	10.49 (8.32;12.75)
	18.19 (13.54;22.65)
	20.2 (15.1;23.4)
	p<0.001
	NS
	p<0.001

	Anteiso BCFA
	9.98 (7.80;11.48)
	13.66 (9.22;20.33)
	16.5 (11.6;22.1)
	p<0.001
	NS
	p<0.001

	Total BCFA
	20.4 (16.2;25.6)
	30.7 (21.5;39.6)
	36.8 (26.8;43.8)
	p<0.001
	NS
	p<0.001

	VLSCFA
	25.9 (21.6;29.4)
	33.4 (27.4;41.0)
	41.5 (35.4;50.1)
	p<0.001
	NS
	p<0.001

	VLOCFA
	5.26 (4.36;6.23)
	6.82 (5.55;8.54)
	8.47 (6.88;10.26)
	NS
	NS
	NS

	MU-VLCFA
	25.7 (17.8;27.0)
	22.5 (18.4;30.7)
	23.1 (17.1;33.0)
	NS
	NS
	NS

	Total FAs
	6911 (5654;7363)
	7136 (6275;8719)
	8437 (7496;9792)
	p<0.05
	p<0.05
	NS



Fatty acid concentrations are presented in µmol/L, as median (interquartile range, IQR). P-values correspond to pairwise comparisons using appropriate statistical tests. SSc - systemic sclerosis, NS - non-significant comparisons, FA - fatty acid, AdA - adrenic acid, ALA - α-linolenic acid, ARA - arachidonic acid, BCFA - branched-chain fatty acids, DGLA - dihomo-γ-linolenic acid, DHA - docosahexaenoic acid, DPA - docosapentaenoic acid, ECFA - even-chain fatty acids, EDA - eicosadienoic acid, EPA - eicosapentaenoic acid, ETA - eicosatetraenoic acid, LA - linoleic acid, MUFA - monounsaturated fatty acids, MU-VLCFA - monounsaturated very-long-chain fatty acids, OCFA - odd-chain fatty acids, PUFA - polyunsaturated fatty acids, SFA - saturated fatty acids, VLSCFA - very-long-chain saturated fatty acids, VLOCFA - very-long-chain odd-chain fatty acids.

Supplementary Figure 9. Receiver operating characteristic analysis of selected fatty acids as potential biomarkers of systemic sclerosis activity.
Univariate ROC analysis of selected fatty acids associated with disease activity. Only metabolites with the highest discriminatory performance were included. BCFA means branched-chain fatty acids, PUFA - polyunsaturated fatty acids, and AUC stands for area under the curve. Confidence intervals are presented in brackets.

Supplementary Table 4. Fatty acid concentrations and univariate comparisons across clinical subtypes of systemic sclerosis and control.

	Fatty acid
	Concentrations
	p-value

	
	lcSSc
	dcSSc
	Control
	lcSSc vs Control
	dcSSc vs Control
	lcSSc vs dcSSc

	C12
	3.12 (2.38;6.30)
	4.29 (2.86;11.35)
	4.66 (3.12;9.54)
	NS
	NS
	NS

	C13
	0.96 (0.69;1.19)
	1.05 (0.90;2.09)
	1.19 (1.03;1.45)
	NS
	NS
	NS

	Iso C14
	0.94 (0.79;1.26)
	1.43 (0.91;1.98)
	1.16 (0.99;1.96)
	NS
	NS
	NS

	C14:1
	2.29 (1.70;2.99)
	2.24 (1.68;3.96)
	3.36 (2.27;4.49)
	NS
	NS
	NS

	C14
	60.2 (38.7;97.6)
	82.8 (46.5;122.0)
	101.0 (75.0;130.7)
	p<0.05
	NS
	NS

	Iso C15
	1.84 (0.86;3.13)
	2.35 (0.93;4.05)
	2.74 (1.97;3.87)
	NS
	NS
	NS

	Anteiso C15
	3.44 (2.01;4.41)
	3.18 (2.44;4.28)
	5.23 (3.45;6.41)
	p<0.05
	NS
	NS

	C15
	22.0 (16.6;30.1)
	23.7 (18.5;33.5)
	33.8 (26.6;38.3)
	p<0.001
	NS
	NS

	Iso C16
	4.21 (2.50;5.69)
	4.05 (2.68;7.00)
	5.50 (3.45;7.52)
	p<0.05
	NS
	NS

	C16:1
	222 (185;310)
	295 (221;448)
	314 (214;412)
	p<0.001
	NS
	NS

	C16
	1488 (1256;1721)
	1923 (1548;2334)
	1873 (1673;2221)
	p<0.001
	NS
	p<0.05

	Iso C17
	6.59 (4.4;9.33)
	6.36 (4.79;11.5)
	9.11 (7.84;12.33)
	p<0.05
	NS
	NS

	Anteiso C17
	5.67 (4.31;8.69)
	6.36 (5.05;12.61)
	9.31 (5.57;13.3)
	p<0.05
	NS
	NS

	C17
	19.1±6.3
	21.8±7.73
	27.02±8.92
	p<0.001
	NS
	NS

	ALA
	17.7 (11.2;22.3)
	27.3 (13.8;32.2)
	32.7 (21.1;42.9)
	p<0.001
	NS
	NS

	LA
	1640 (1418;2000)
	1693 (1354;2315)
		2195 (1939;2237)
	p<0.05
	NS
	NS

	C18:1
	1628 (1432;1995)
	2284 (2014;2693)
	2060 (1728;2570)
	p<0.05
	NS
	p<0.05

	C18
	573±125
	634±176
	678±131
	p<0.05
	NS
	NS

	Anteiso C19
	1.61 (1.12;2.15)
	2.17 (1.51;3.4)
	1.78 (2.57)
	NS
	NS
	p<0.05

	C19:1
	0.80 (0.64;1.50)
	1.46 (1.00;2.15)
	0.87 (0.72;1.75)
	NS
	NS
	NS

	C19
	2.18 (1.69;2.77)
	2.19 (1.9;3.97)
	2.55 (1.87;3.21)
	NS
	NS
	NS

	ARA
	433±120
	503±188
	514±131
	p<0.05
	NS
	NS

	EPA
	54.7 (38.6;79.2)
	60.8(35.2;75.0)
	78.2 (65.5;94.5)
	NS
	NS
	NS

	ETA
	5.92 (4.27;9.21)
	5.89 (3.39;8.33)
	7.42 (4.96;8.69)
	NS
	NS
	NS

	DGLA
	84.3 (58.1;110.7)
	88.1 (63.7;118.9)
	106.0 (90.1;142.0)
	p<0.05
	NS
	NS

	EDA
	10.04 (8.38;12.40)
	8.37 (6.78;13.09)
	12.3 (10.1;15.8)
	NS
	NS
	NS

	C20:1
	7.77 (5.81;9.80)
	7.20 (6.16;12.82)
	8.39 (6.54;10.22)
	NS
	NS
	NS

	C20
	8.38 (7.36;10.73)
	8.30 (6.89;11.05)
	11.31 (9.51;13.26)
	p<0.05
	NS
	NS

	C21
	0.79 (0.64;1.34)
	1.37 (0.78;1.99)
	1.45 (0.88;1.78)
	NS
	NS
	NS

	DPAn6
	3.86 (2.62;5.22)
	4.68 (3.14;6.25)
	5.35 (3.42;6.65)
	NS
	NS
	NS

	DHA
	91.6 (68.3;121.2)
	88.0 (57.3;142.8)
	113.8 (85.5;128.2)
	NS
	NS
	NS

	AdA
	8.60 (7.16;9.88)
	9.35 (7.13;15.4)
	11.31 (8.64;14.60)
	p<0.001
	NS
	NS

	DPAn3
	24.0 (17.7;31.7)
	23.9 (20.0;30.0)
	28.5 (24.0;34.4)
	NS
	NS
	NS

	C22:1
	1.77 (1.24;2.85)
	2.28 (1.41;3.68)
	2.25 (1.42;3.30)
	NS
	NS
	NS

	C22
	14.6 (11.5;17.1)
	13.9 (11.2;19.7)
	19.3 (17.2;23.4)
	p<0.001
	NS
	NS

	C23
	5.44 (4.39;6.61)
	4.81 (3.58;8.08)
	7.46 (4.92;9.56)
	NS
	NS
	NS

	C24:1
	20.6 (15.0;25.8)
	22.4 (17.0;26.6)
	22.0 (13.5;30.6)
	NS
	NS
	NS

	C24
	14.88±5.68
	17.28±8.38
	20.38±6.02
	p<0.001
	NS
	NS

	C25
	0.60 (0.49;1.01)
	0.77 (0.56;1.09)
	1.17 (0.66;1.34)
	p<0.05
	NS
	NS

	C26
	1.21 (0.6;1.45)
	1.30 (0.81;1.65)
	1.47 (1.12;1.88)
	p<0.05
	NS
	NS

	C28
	0.19 (0.15;0.48)
	0.45 (0.15;0.97)
	0.53 (0.18;0.98)
	p<0.05
	NS
	NS

	C30
	traces
	traces
	traces
	NS
	NS
	NS

	SFA
	2288 (1998;2537)
	2590 (2158;3535)
	2857 (2462;3270)
	p<0.001
	NS
	p<0.05

	MUFA
	1875 (1702;2271)
	2583 (2276;3156)
	2361 (2004;3079)
	p<0.05
	NS
	p<0.05

	n-6PUFA
	2335 (2038;2586)
	2329 (1876;3018)
	2838 (2593;3141)
	p<0.001
	NS
	NS

	n-3PUFA
	198 (151;261)
	220 (147;265)
	263 (221;308)
	NS
	NS
	NS

	n-6/n-3 PUFA ratio
	11.22 (8.80;13.68)
	11.41 (8.96;16.42)
	11.07 (9.46;12.98)
	NS
	NS
	NS

	Total PUFA
	2554 (2185;2867)
	2574 (2075;2104)
	3126 (2813;3439)
	p<0.001
	NS
	NS

	ECFA
	2209 (1908;2429)
	2520 (2084;3459)
	2746 (2376;3155)
	p<0.001
	NS
	p<0.05

	OCFA
	55.1 (41.3;65.0)
	55.8 (46.6;73.2)
	76.9 (65.3;83.3)
	p<0.001
	NS
	NS

	Iso BCFA
	14.87 (8.92;19.41)
	14.35 (10.49;25.07)
	20.2 (15.1;23.4)
	p<0.05
	NS
	NS

	Anteiso BCFA
	11.41 (7.86;16.26)
	12.08 (9.22;20.78)
	16.5 (11.6;22.1)
	p<0.05
	NS
	NS

	Total BCFA
	25.9 (17.0;35.6)
	26.0 (20.4;48.4)
	36.8 (26.8;43.8)
	p<0.05
	NS
	NS

	VLSCFA
	31.5 (25.8;38.0)
	29.3 (25.7;42.3)
	41.5 (35.4;50.1)
	p<0.001
	NS
	NS

	VLOCFA
	6.07 (5.10;7.39)
	5.90 (4.60;8.58)
	8.47 (6.88;10.26)
	NS
	NS
	NS

	MU-VLCFA
	22.8 (18.2;27.0)
	24.9 (18.3;29.5)
	23.1 (17.1;33.0)
	NS
	NS
	NS

	Total FAs
	6911 (6022;7588)
	7627 (6434;10237)
	8437 (7496;9792)
	p<0.001
	NS
	p<0.05



Fatty acid concentrations are presented in µmol/L, as median (interquartile range, IQR). P-values correspond to pairwise comparisons using appropriate statistical tests. 
FA - fatty acid, NS - non-significant comparisons, lcSSc - limited cutaneous systemic sclerosis, dcSSc - diffuse cutaneous systemic sclerosis, AdA - adrenic acid, ALA - α-linolenic acid, ARA - arachidonic acid, BCFA - branched-chain fatty acids, DGLA - dihomo-γ-linolenic acid, DHA - docosahexaenoic acid, DPA - docosapentaenoic acid, ECFA - even-chain fatty acids, EDA - eicosadienoic acid, EPA - eicosapentaenoic acid, ETA - eicosatetraenoic acid, LA - linoleic acid, MUFA - monounsaturated fatty acids, MU-VLCFA - monounsaturated very-long-chain fatty acids, OCFA - odd-chain fatty acids, PUFA - polyunsaturated fatty acids, SFA - saturated fatty acids, VLSCFA - very-long-chain saturated fatty acids, VLOCFA - very-long-chain odd-chain fatty acids.

Supplementary Table 5. Fatty acid concentrations and univariate comparisons across subtypes of systemic sclerosis positive for anti-Scl-70 antibodies.
	Fatty acid
	Concentrations
	dSSc vs lSSc (both anti-Scl-70)

	
	dcSSc
	lcSSc
	p-value
	q from FDR

	C12
	4.29 (2.90, 11.27)
	3.00 (2.35, 6.98)
	0.64
	0.86

	C13
	1.33 (0.91, 2.82)
	1.05 (0.74, 1.43)
	0.25
	0.75

	Iso C14
	1.67 (1.01, 1.97)
	0.83 (0.62, 0.97)
	0.01
	0.20

	C14:1
	2.62 (1.70, 4.10)
	2.53 (1.57, 3.17)
	0.42
	0.81

	C14
	75.3 (45.9, 115.3)
	71 (39.1, 104.6)
	0.53
	0.81

	Iso C15
	2.35 (1.12, 2.86)
	1.49 (0.91, 2.23)
	0.30
	0.75

	Anteiso C15
	3.18 (2.54, 4.24)
	3.72 (1.78, 4.44)
	0.76
	0.90

	C15
	23.2 (18.4, 34.3)
	22 (13.9, 31.7)
	0.57
	0.82

	Iso C16
	3.52 (2.83, 6.44)
	2.64 (1.99, 5.07)
	0.28
	0.75

	C16:1
	262 (210, 408)
	211 (167, 256)
	0.05
	0.42

	C16
	1923 (1582, 2383)
	1527 (1275, 1653)
	0.02
	0.21

	Iso C17
	5.84 (4.04, 9.48)
	8.46 (3.94, 9.34)
	1.00
	1.00

	Anteiso C17
	6.33 (5.02, 9.76)
	5.76 (3.92, 8.56)
	0.53
	0.81

	C17
	18.6 (14.6, 25.2)
	19 (15.5, 23.8)
	0.73
	0.90

	ALA
	27.3 (11.7, 31.6)
	17.7 (10.6, 20.63)
	0.08
	0.46

	LA
	1693 (1397, 2191)
	1871 (1661, 2085)
	0.96
	0.98

	C18:1
	2296 (2086, 2932)
	1566 (1422, 2075)
	0.01
	0.20

	C18
	586 (531, 704)
	599 (519, 667)
	0.38
	0.81

	Anteiso C19
	2.17 (1.41, 3.20)
	1.69 (1.16, 2.11)
	0.04
	0.39

	C19:1
	1.30 (0.98, 2.13)
	0.74 (0.63, 0.83)
	0.02
	0.21

	C19
	2.27 (1.92, 4.06)
	1.74 (1.54, 2.68)
	0.07
	0.42

	ARA
	474 (365, 596)
	452 (415, 520)
	0.61
	0.86

	EPA
	52.2 (34.4, 66)
	61.4 (50.2, 78.4)
	0.44
	0.81

	ETA
	5.65 (3.28, 7.63)
	5.92 (3.84, 7.91)
	0.96
	0.98

	DGLA
	88.1 (64.4, 106.1)
	98.6 (84.9, 116.4)
	0.28
	0.75

	EDA
	8.28 (6.89, 8.75)
	11.55 (9.17, 12.63)
	0.16
	0.55

	C20:1
	6.65 (5.92, 8.70)
	7.77 (6.15, 10.26)
	0.57
	0.82

	C20
	8.25 (7.05, 10.98)
	8.54 (6.98, 10.00)
	0.76
	0.90

	C21
	1.05 (0.73, 1.68)
	0.70 (0.63, 1.18)
	0.12
	0.47

	DPAn6
	4.48 (3.28, 5.62)
	3.46 (1.97, 5.02)
	0.50
	0.81

	DHA
	71.2 (56.5, 120.9)
	103.1 (86.9, 124)
	0.11
	0.47

	AdA
	8.69 (7.00, 13.46)
	8.60 (7.04, 9.71)
	0.53
	0.81

	DPAn3
	21.9 (19.8, 27.7)
	29.2 (20.8, 31.2)
	0.32
	0.77

	C22:1
	2.55 (1.88, 4.13)
	1.69 (1.27, 2.23)
	0.12
	0.47

	C22
	13.9 (12.3, 16.9)
	15.7 (12.8, 16.5)
	0.64
	0.86

	C23
	4.46 (3.72, 5.89)
	5.32 (4.34, 5.68)
	0.53
	0.81

	C24:1
	22.4 (16.4, 24.3)
	18.7 (13.5, 28.7)
	0.79
	0.91

	C24
	14.5 (11.9, 17.6)
	14.2 (12.3, 18.9)
	0.96
	0.98

	C25
	0.83 (0.58, 1.22)
	0.63 (0.52, 0.91)
	0.19
	0.63

	C26
	1.28 (0.78, 1.51)
	1.26 (0.55, 1.48)
	0.53
	0.81

	C28
	0.21 (0.14, 0.73)
	0.18 (0.15, 0.56)
	0.88
	0.94

	C30
	traces
	traces
	-
	-

	SFA
	2590 (2184, 3341)
	2265 (2037, 2499)
	0.10
	0.47

	MUFA
	2570 (2334, 3434)
	1816 (1673, 2279)
	0.01
	0.20

	n-6PUFA
	2105 (1966, 2922)
	2559 (2230, 2700)
	0.88
	0.94

	n-3PUFA
	177 (143, 243)
	207 (179, 253)
	0.30
	0.75

	Total PUFA
	2302 (2124, 3125)
	2827 (2436, 3035)
	0.76
	0.90

	ECFA
	2520 (2122, 3249)
	2164 (1968, 2405)
	0.13
	0.49

	OCFA
	55.6 (45.1, 69.7)
	49.4 (39.7, 64.5)
	0.47
	0.81

	Iso BCFA
	12.85 (10.55, 18.81)
	13.9 (8.44, 17.29)
	0.47
	0.81

	Anteiso BCFA
	11.34 (9.07, 16.23)
	11.41 (7.72, 13.63)
	0.47
	0.81

	Total BCFA
	25.6 (20.5, 31.9)
	25.7 (16.3, 30.2)
	0.50
	0.81

	VLSCFA
	29.3 (25.8, 34.3)
	31.8 (26.02, 37.1)
	0.80
	0.91

	VLOCFA
	5.55 (4.78, 6.69)
	5.87 (5.25, 6.29)
	0.82
	0.92

	MU-VLCFA
	24.9 (19.2, 27.5)
	19.7 (16.5, 30.2)
	0.68
	0.89

	Total FAs
	7627 (6495, 9839)
	6911 (6143, 7660)
	0.06
	0.42



Fatty acid concentrations are presented in µmol/L, as median (interquartile range, IQR). P-values correspond to pairwise comparisons using appropriate statistical tests. FAs with nominal significance (p < 0,05, FDR > 0,05) are presented in bold font. 
FA - fatty acid, lcSSc - limited cutaneous systemic sclerosis, dcSSc - diffuse cutaneous systemic sclerosis, AdA - adrenic acid, ALA - α-linolenic acid, ARA - arachidonic acid, BCFA - branched-chain fatty acids, DGLA - dihomo-γ-linolenic acid, DHA - docosahexaenoic acid, DPA - docosapentaenoic acid, ECFA - even-chain fatty acids, EDA - eicosadienoic acid, EPA - eicosapentaenoic acid, ETA - eicosatetraenoic acid, LA - linoleic acid, MUFA - monounsaturated fatty acids, MU-VLCFA - monounsaturated very-long-chain fatty acids, OCFA - odd-chain fatty acids, PUFA - polyunsaturated fatty acids, SFA - saturated fatty acids, VLSCFA - very-long-chain saturated fatty acids, VLOCFA - very-long-chain odd-chain fatty acids, FDR - false discovery rate.

Supplementary Figure 10. Receiver operating characteristic (ROC) analysis of selected fatty acids differentiating clinical subtypes of systemic sclerosis.
Univariate ROC curves assessing the discriminatory capacity of individual fatty acids between limited cutaneous systemic sclerosis (lcSSc) and diffuse cutaneous systemic sclerosis (dcSSc). AUC stands for area under the curve. Confidence intervals are presented in brackets.
Supplementary Figure 11. Multivariate analysis of fatty acid aberrations in clinical subgroups of systemic sclerosis.
Figure a. Principal component analysis evaluating differences between lcSSc, dcSSc. and control. 
Figure b. Partial least squares discriminant analysis of lcSSc and dcSSc patients showed no meaningful discrimination, as Q² values were negative (p = 0.042).
Figure c. LcSSc vs HC showed subtle separation of borderline significance (Q² ≈ 0.18; p = 0.051).
Figure d. The strongest separation was observed for dcSSc vs control (PC1 + PC2 = 35.1%), although predictive performance remained limited (Q² ≈ 0.12). Statistical significance was confirmed by permutation testing (p = 0.017). 
PC - principal component, lcSSc - limited cutaneous systemic sclerosis, dcSSc - diffuse cutaneous systemic sclerosis, HC - healthy control, AdA - adrenic acid, ALA - α-linolenic acid, DGLA - dihomo-γ-linolenic acid, EDA - eicosadienoic acid, LA - linoleic acid.
Supplementary Table 6. Spearman correlation analysis between modified Rodnan Skin Score and serum fatty acid (FA) levels.
	Lipid
	p-value
	FDR-adjusted q-value

	C18:1
	0.02
	0.67

	MUFA
	0.02
	0.67



P-values were adjusted for multiple testing using the Benjamini–Hochberg false discovery rate (FDR). Although C18:1 and total monounsaturated fatty acids (MUFA) showed nominal significance (p < 0.05), these associations did not remain significant after FDR correction (q ≥ 0.05) and should be considered exploratory.

Supplementary Table 7. Univariate analysis of fatty acid concentrations depending on systemic sclerosis progression at follow-up.
	Lipid
	p-value
	FDR-adjusted q-value

	Progression within 3 months

	Total FAs
	0.005
	0.07

	C19
	0.01
	0.07

	ECFA
	0.01
	0.07

	MUFA
	0.01
	0.07

	SFA
	0.01
	0.07

	C18:1
	0.01
	0.07

	ETA
	0.01
	0.07

	ARA
	0.01
	0.07

	isoC14
	0.01
	0.07

	C16
	0.01
	0.07

	C28
	0.01
	0.07

	EPA
	0.02
	0.11

	C16:1
	0.05
	0.20

	Progression in longer follow-up (after 3 months)

	ETA
	0.01
	0.44

	DPAn3
	0.02
	0.44

	EPA
	0.03
	0.44

	n-3 PUFA
	0.03
	0.44

	AdA
	0.04
	0.44

	ARA
	0.05
	0.44



Depending on data distribution, Mann–Whitney U test or Welch’s t-test was applied. Effect sizes were estimated using Cliff’s delta or Hedges’ g and interpreted according to standard thresholds. P-values were adjusted using the Benjamini–Hochberg false discovery rate (FDR). While several fatty acids showed nominal significance (p < 0.05), none remained statistically significant after FDR correction ,(q ≥ 0.05). and these findings should therefore be considered exploratory.
FA - fatty acid, AdA - adrenic acid, ARA - arachidonic acid, DPA - docosapentaenoic acid, ECFA - even-chain fatty acids, EPA - eicosapentaenoic acid, ETA - eicosatetraenoic acid, MUFA - monounsaturated fatty acids, PUFA - polyunsaturated fatty acids, SFA - saturated fatty acids,

