	 Supplementary Table S1 Detailed treatment regimens of the 13 patients

	Patient ID
	Biologic Agent
	Dosage & Regimen
	Concomitant Medication (csDMARDs/Steroids)

	IFX Group
	　
	　
	　

	P2
	Infliximab
	5 mg/kg, IV, q8w
	MTX 10 mg, qw

	P3
	Infliximab
	Data unavailable (Lost to follow-up)
	MTX+SASP

	P4
	Infliximab
	3 mg/kg, IV, q8w (first 6 mo) → q12–16w
	MTX 10 mg, qw

	P5
	Infliximab
	200 mg, IV, q8w
	MTX 7.5 mg, qw+ Pred 5 mg, qd

	ADA Group
	　
	　
	　

	P9
	Adalimumab
	40 mg, SC, q2w
	None

	P10
	Adalimumab
	40 mg, SC, q2w
	MTX 5 mg, qw+ Pred (tapered from 10mg, qd to 5 mg, qod)

	P12
	Adalimumab
	40 mg, SC, q2w
	CsA 50 mg, bid+ Pred 5 mg, qd

	ETA Group
	　
	　
	　

	P1
	Etanercept
	25 mg, SC, q2w
	MTX 12.5 mg, qw

	P6
	Etanercept
	50 mg, SC, qw
	None

	P11
	Etanercept
	50 mg, SC, qw→25mg, SC, qw
	LEF 20 mg, qd+ Pred (tapered from 20 mg, qd to 7.5mg, qd)

	CANA Group
	　
	　
	　

	P7
	Canakinumab
	150 mg, SC, q6–8w
	None

	Conventional
	　
	　
	　

	P8
	N/A
	N/A
	MTX 15 mg, qw+ LEF 10mg, qd+ Pred 15 mg, qd

	P13
	N/A
	N/A
	Intermittent use of Pred +CsA 25 mg, qd

	P, patient; IV, intravenous; SC, subcutaneous; q8w, every 8 weeks; q2w, every 2 weeks; qw, weekly; qod, every other day; qd, once daily; bid, twice daily; MTX, methotrexate; SASP, salazosulfapyridine; Pred, prednisone; LEF, leflunomide; CsA, cyclosporine.



	Supplementary Table S2 Detailed Clinical, Histological, and Genetic Characteristics of Patients Carrying Non-R334W/R334Q NOD2 Variants

	Patient
	Variant 
	Inheritance Pattern a
	ACMG Classification & Criteria
	Ocular Manifestations
	Cutaneous Manifestations
	Articular Manifestations
	Histopathological Findings 

	P3
	c.931C>T, p. R311W
	Inherited from Father
	Benign (BA1+BS2+BP6)
	Bilateral uveitis
	Recurrent tender erythema nodosum-like nodules on extremities
	Polyarthritis
	Panniculitis-like changes with diffuse lymphocytic, histiocytic, and scattered neutrophilic infiltration b

	P6
	c.1411C>T, p.R471C;
c.1487A>C, p.H496P
	Inherited;
de novo
	Benign (BA1+BS2+BP4+BP6);
Likely Pathogenic (PM1+PM2+PM5+PP3)
	Bilateral glaucoma, cataracts
Corneal deformity
Phthisis bulbi
	Ichthyosiform rash
Erythematous rash
	Polyarthritis with camptodactyly
	Not performed

	P8
	c.1759C>T, p. R587C
	Inherited from Mother
	Likely Pathogenic (PM2+PP5+PS4)
	Bilateral uveitis, iritis, retinitis
	Keratosis pilaris
	Polyarthritis with camptodactyly
	Not performed

	P9
	c.1538T>C, p.M513T
	de novo
	Likely Pathogenic (PS2+PM2+PP3+PM1+PS3+PP5)
	Blurred vision
	Ichthyosiform rash
	Polyarthritis with camptodactyly
	Not performed

	P10
	c.1471A>T, p.M491L
	de novo
	Likely Pathogenic (PM2+PP5+PS4+PP3+PM1)
	Bilateral uveitis
	Folliculitis; Acneiform rash
	Polyarthritis
	Not performed

	ACMG, American College of Medical Genetics and Genomics. a, Provided in Supplementary Figure 1; b, Provided in Fig.1.



	Supplementary Table S3 Comparison of clinical characteristics and treatment outcomes stratified by diagnostic delay duration

	Variable
	Delay <=19 years (n=7)
	Delay >19 years (n=6)
	P-value

	Clinical Manifestations, n (%)
	
	
	

	Fever
	4 (57.1%)
	4 (66.7%)
	>0.9999

	Skin rash
	6 (85.7%)
	6 (100%)
	>0.9999

	Joint deformity
	5 (71.4%)
	5 (83.3%)
	>0.9999

	Vision loss
	5 (71.4%)
	6 (100%)
	0.4615

	Blindness
	1 (14.3%)
	3 (50%)
	0.2657

	Treatment Outcomes, n (%)
	
	
	

	Complete Remission
	6 (85.7%)
	6 (100%)
	>0.9999

	Relapse
	3 (42.9%)
	3 (50%)
	>0.9999

	Data are presented as number (percentage).
P-values were calculated using Fisher’s exact test.









	Supplementary Table S4 Comparison of clinical characteristics and treatment outcomes between p.R334W carriers and non-R334W carriers

	Variable
	p.R334W Carriers (n=6)
	Non-R334W Carriers (n=7)
	P-value

	Demographics & Disease Course
	
	
	

	Age of onset, median, years
	3
	2
	0.4563a

	Age at diagnosis, median, years
	22.5
	23
	0.9755a

	Diagnostic delay, median, years
	19.5
	19
	>0.9999a

	Clinical Manifestations, n (%)
	
	
	

	Fever
	2 (33.3%)
	6 (85.7%)
	0.1026

	Skin rash
	6 (100%)
	6 (85.7%)
	>0.9999

	Arthralgia/Arthritis
	6 (100%)
	7 (100%)
	>0.9999

	Joint deformity
	5 (83.3%)
	5 (71.4%)
	>0.9999

	Vision loss
	5 (83.3%)
	6 (85.7%)
	>0.9999

	Blindness
	3 (50%)
	1 (14.3%)
	0.2657

	Treatment Outcomes, n (%)
	
	
	

	Complete Remission
	5 (83.3%)
	7 (100%)
	0.4615

	Relapse
	3 (50%)
	3 (42.9%)
	>0.9999

	Data are presented as median or number (percentage).
a, P-values were calculated using the Mann-Whitney U test.
All other P-values were calculated using Fisher’s exact test.




