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Figure 1 Correlation study between sialylation/fucosylation patterns in DSIgG and clinical parameters in MDA5-DM patients. FVC: Forced Vital Capacity, FEV: Forced Expiratory Volume, DLCO SB: Diffusing Capacity of the Lung for Carbon Monoxide (Supplemental Breath), LDH: Lactic Dehydrogenase, SF: Serum Ferritin, CRP: C-Reactive Protein, KL-6: Krebs von den Lungen-6,  G1F: IgG1 fucose, G2S: IgG2 sialic acid. Statistical significance was achieved at the p< 0.05 level.

Table 1 Comparison of SPR Signals (RU Values) for Antibody-FcγRIIa Binding at Different Concentrations
	Antibody Concentration
	G1S (RU Value)
	G1F (RU Value)
	G1N (RU Value)
	P Value

	2.5 nM (End of Association, 120s)
	141.5 ± 4.2
	59.9 ± 1.8
	55.1 ± 1.6
	G1S > G1F = G1N (***)

	5 nM (End of Association, 120s)
	283.2 ± 8.5
	119.9 ± 3.6
	110.3 ± 3.3
	G1S > G1F = G1N (***)

	10 nM (End of Association, 120s)
	566.7 ± 17.0
	239.9 ± 7.2
	220.7 ± 6.6
	G1S > G1F = G1N (***)

	20 nM (End of Association, 120s)
	1133.8 ± 34.0
	480.0 ± 14.4
	441.5 ± 13.2
	G1S > G1F = G1N (***)

	40 nM (End of Association, 120s)
	2268.1 ± 68.0
	960.2 ± 28.8
	883.2 ± 26.5
	G1S > G1F = G1N (***)

	40 nM (End of Dissociation, 420s)
	1882.9 ± 56.5
	729.6 ± 21.9
	653.0 ± 19.6
	G1S > G1F = G1N (***)

	40 nM Signal Retention Rate (%)
	83.0 ± 2.5
	76.0 ± 2.3
	74.0 ± 2.2
	G1S > G1F = G1N (*)



Table 2 Comparison of SPR Signals (RU Values) for Antibody-FcγRIIIa Binding at Different Concentrations
	Antibody Concentration
	G1S (RU Value)
	G1F (RU Value)
	G1N (RU Value)
	P Value

	2.5 nM (End of Association, 120s)
	53.0±1.6
	251.5±7.6
	118.3±3.5
	G1F > G1N > G1S (***)

	5 nM (End of Association, 120s)
	106.1±3.2
	503.1±15.1
	236.7±7.1
	G1F > G1N > G1S (***)

	10 nM (End of Association, 120s)
	212.3±6.4
	1006.3±30.2
	473.5±14.2
	G1F > G1N > G1S (***)

	20 nM (End of Association, 120s)
	424.7±12.7
	2012.7±60.4
	947.1±28.4
	G1F > G1N > G1S (***)

	40 nM (End of Association, 120s)
	849.5±25.5
	4025.5±120.8
	1894.3±56.8
	G1F > G1N > G1S (***)

	40 nM (End of Dissociation, 420s)
	654.3±19.6
	3145.5±94.4
	1500.7±45.0
	G1F > G1N > G1S (***)

	40 nM Signal Retention Rate (%)
	77.0±2.3
	78.1±2.3
	79.2±2.4
	G1N > G1F = G1S (ns)



Table 3 Comparison of SPR Signals (RU Values) for Antibody-C1q Binding at Different Concentrations
	Antibody Concentration
	G1S (RU Value)
	G1F (RU Value)
	G1N (RU Value)
	P Value

	200 nM (End of Association, 180s)
	192.3±5.8
	368.7±11.1
	112.7±3.4
	G1F > G1S > G1N (***)

	400 nM (End of Association, 180s)
	384.7±11.5
	737.5±22.1
	225.5±6.8
	G1F > G1S > G1N (***)

	800 nM (End of Association, 180s)
	769.5±23.1
	1475.1±44.3
	451.1±13.5
	G1F > G1S > G1N (***)

	800nM (End of Dissociation, 600s)
	611.1±18.3
	1193.5±35.8
	343.9±10.3
	G1F > G1S > G1N (***)

	800 nM Signal Retention Rate (%)
	79.4±2.4
	81.0±2.4
	76.2±2.3
	G1F = G1S > G1N (*)



Table 1-3: All resonance unit (RU) values are baseline-corrected raw signals from a Cytiva Biacore T200 system. Statistical comparisons were performed using GraphPad Prism 9 software. One-way analysis of variance (ANOVA) was first used to confirm overall differences among the three antibody groups, followed by Tukey’s multiple comparison test to compare pairwise differences. The significance notation "G1S > G1F = G1N (***))" indicates that the high G1S antibody has significantly higher signals than the high G1F and a glycosylated (G1N) antibodies (P<0.001), while no significant difference exists between the high G1F and G1N antibodies (P>0.05). All data are presented as "mean ± standard deviation" from 3 independent experiments (n=3), with each experiment including 3 technical replicates.

Table 4 Comparison of Binding Kinetics Parameters and Relative Affinity Between Antibody-FcγRIIa
	Antibody Type
	Association Rate Constant      kₐ (10⁵ M⁻¹s⁻¹)
	Dissociation Rate Constant  k_d (10⁻⁴ s⁻¹)
	Equilibrium Dissociation Constant K_D (nM)
	Relative Affinity     (G1N as 1)
	Statistical Difference vs. G1N Group

	G1S
	6.83 ± 0.32
	2.15 ± 0.18
	3.15 ± 0.27
	3.87
	***

	G1F
	3.57 ± 0.25
	4.82 ± 0.31
	13.50 ± 1.05
	0.92
	ns

	G1N
	2.91 ± 0.19
	3.68 ± 0.24
	12.58 ± 0.93
	1.00
	-



Table 5 Comparison of Binding Kinetics Parameters and Relative Affinity Between Antibody-FcγRIIIa
	Antibody Type
	Association Rate Constant      kₐ (10⁵ M⁻¹s⁻¹)
	Dissociation Rate Constant  k_d (10⁻⁴ s⁻¹)
	Equilibrium Dissociation Constant K_D (nM)
	Relative Affinity     (G1N as 1)
	Statistical Difference vs. G1N Group

	G1S
	1.85±0.11
	3.39±0.22
	18.32±1.45
	1.62
	**

	G1F
	8.92±0.53
	4.15±0.27
	4.65±0.37
	3.94
	***

	G1N
	3.22±0.19
	3.65±0.24
	11.34±0.90
	1.00
	-



Table 6 Comparison of Binding Kinetics Parameters and Relative Affinity Between Antibody-C1q
	Antibody Type
	Association Rate Constant      kₐ (10⁵ M⁻¹s⁻¹)
	Dissociation Rate Constant  k_d (10⁻⁴ s⁻¹)
	Equilibrium Dissociation Constant K_D (nM)
	Relative Affinity     (G1N as 1)
	Statistical Difference vs. G1N Group

	G1S
	1.08±0.06
	2.05±0.13
	1.89±0.15
	2.12
	**

	G1F
	2.13±0.13
	1.82±0.12
	0.85±0.07
	4.71
	***

	G1N
	0.65±0.04
	2.57±0.17
	4.00±0.32
	1.00
	-



Table 4-6: All kinetic parameters were derived from fitting SPR sensorgrams using the 1:1 Langmuir binding model via Cytiva Biacore T200 Evaluation Software V3.2. The association rate constant (kₐ) describes the speed of complex formation between the antibody and Receptors; the dissociation rate constant (k_d) reflects the stability of the formed antibody-Receptors complex (a lower k_d indicates stronger stability); the equilibrium dissociation constant (K_D = k_d/kₐ) is a direct quantitative indicator of binding affinity, with smaller K_D values representing higher affinity. Relative affinity was normalized to the a glycosylated antibody (G1N) to eliminate inter-experimental variability. The significance levels are defined as *P<0.05.
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