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 Supplementary Figure 1 Illustration of different groups according to the types of physical trauma and whether the trauma occurred in the preceding 1 year before disease onset or not.






Suplementary Table 1 Traumatic events in chronological order before disease onset
	　
	Years before disease onset
	50
	40
	30
	27
	24
	20
	18
	17
	15
	14
	13
	12
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0.5
	Total

	Cartilage related injuries
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	 
	ENT procedure
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	1
	　
	1
	　
	3
	7
	12

	　
	Teeth extraction
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	1
	　
	2
	　
	　
	　
	　
	　
	　
	1
	3
	7

	　
	Tracheotomy
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	1
	1

	　
	Total
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	1
	　
	2
	　
	　
	1
	　
	1
	　
	4
	11
	20

	Bone/joint related injuries
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	 
	Bone surgery (Lumbar，knee replacement)
	　
	　
	　
	　
	　
	1
	1
	　
	　
	　
	　
	　
	1
	1
	　
	　
	　
	　
	　
	1
	1
	2
	　
	8

	　
	head trauma
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	1
	　
	　
	　
	　
	1

	　
	Skull surgery
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	2
	2

	　
	Chin trauma
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	1
	1

	　
	Bony fracture, joint sprain
	　
	1
	2
	　
	　
	2
	　
	1
	1
	　
	2
	　
	　
	1
	　
	1
	2
	　
	1
	　
	1
	2
	3
	20

	　
	Total
	　
	1
	2
	　
	　
	3
	1
	1
	1
	　
	2
	　
	1
	2
	　
	1
	2
	　
	2
	1
	2
	4
	6
	32

	Non osteochondral injuries
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	Gastrointestinal  procedures
	1
	1
	　
	1
	　
	　
	　
	　
	1
	　
	　
	　
	1
	　
	　
	　
	　
	2
	　
	　
	1
	2
	3
	13

	　
	Obstetrical-gynecological
	　
	　
	　
	　
	1
	1
	　
	　
	　
	1
	1
	1
	　
	2
	　
	　
	2
	2
	　
	　
	1
	1
	2
	15

	　
	Cutaneous injuries
	　
	　
	　
	　
	1
	　
	　
	　
	　
	　
	　
	　
	2
	　
	　
	　
	　
	　
	　
	　
	　
	2
	1
	6

	　
	Breast procedures
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	2
	　
	　
	　
	1
	3

	　
	Thyroidectomy
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	1
	　
	　
	　
	　
	　
	　
	1

	　
	Ophthalmological procedure
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	0

	　
	popliteal cyst
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	0

	　
	Percutaneous Coronary Intervention
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	1
	　
	1
	1
	1
	4

	　
	Thoracic puncture
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	1
	　
	　
	　
	1

	　
	Tympanic membrane repair
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	1
	1

	　
	Total
	1
	1
	　
	1
	2
	1
	　
	　
	1
	1
	1
	1
	3
	2
	　
	　
	3
	4
	3
	1
	3
	6
	9
	44


















Supplementary Table 2 Characteristics between RPC patients with and without physical trauma.
	
	RPC with
physical trauma
(Group A, n=80)
	RPC without 
physical trauma
(Group B, n=128)
	P value

	Age at onset, mean ± SD (years) 
	49.6±13.1
	47.1±14.2
	0.329

	Female(n,%)
	44(55.0)
	56(43.0)
	0.114

	Clinical features(n, %)
	
	
	

	   Auricular chondritis
	45(56.3)
	84(65.6)
	0.175

	   Hearing loss
	9(11.3)
	20(15.6)
	0.376

	   Nasal chondritis
	14(17.5)
	18(14.1)
	0.504

	   Ocular inflammation
	16(20)
	36(28.1)
	0.188

	   Arthritis 
	18(22.5)
	23(18.0)
	0.424

	   Airway involvement
	40(50)
	56(43.8)
	0.379

	   Fever 
	19(23.8)
	24(18.8)
	0.386

	   Costal chondritis
	10(12.5)
	13(10.2)
	0.6

	Death(n, %)
	12(15)
	10(7.8)
	0.101

















Supplementary Table 3 Characteristics between RPC patients with and without osteochondral injury  
	
	RPC with 
osteochondral injury
(Group C, n=48)
	RPC without 
osteochondral injury
(Group D, n=160)
	P value

	Age at onset, mean ± SD (years) 
	49.3±13.3
	49.2±14.0
	0.624

	Female(n,%)
	23(47.9)
	77(48.1)
	0.98

	Clinical features(n, %)
	
	
	

	   Auricular chondritis
	22(45.8)
	107(66.9)
	0.008

	   Hearing loss
	6(12.5)
	23(14.4)
	0.742

	   Nasal chondritis
	10(20.8)
	22(13.8)
	0.233

	   Ocular inflammation
	10(20.8)
	42(26.2)
	0.447

	   Arthritis
	8(16.7)
	33(20.6)
	0.545

	   Airway involvement
	31(64.6)
	65(40.6)
	0.003

	   Fever 
	11(22.9)
	32(20)
	0.662

	   Costal chondritis
	6(12.5)
	17(10.6)
	0.716

	Death(n, %)
	8(16.7)
	14(8.8)
	0.118
















Supplementary Table 4 Characteristics between RPC patients with osteochondral injury and non-osteochondral injury among patients with physical trauma(n=80)
	
	RPC with 
osteochondral injury
(Group C, n=48)
	RPC with 
non-osteochondral injury
(Group E, n=32)
	P value

	Age at onset, mean ± SD (years) 
	49.3±13.3
	50.1±13.0
	0.788

	Female(n,%)
	23(47.9)
	21(65.6)
	0.119

	Clinical features(n, %)
	
	
	

	   Auricular chondritis
	22(45.8)
	23(71.9)
	0.021

	   Hearing loss
	6(12.5)
	3(9.4)
	0.667

	   Nasal chondritis
	10(20.8)
	4(13.8)
	0.233

	   Ocular inflammation
	10(20.8)
	6(18.8)
	0.819

	   Arthritis
	8(16.7)
	10(31.2)
	0.126

	   Airway involvement
	31(64.6)
	9(28.1)
	0.001

	   Fever 
	11(22.9)
	8(25)
	0.83

	   Costal chondritis
	6(12.5)
	4(12.5)
	1.0

	Death(n, %)
	8(16.7)
	4(12.5)
	0.754


















Supplementary Table 5 Characteristics between RPC patients with and without physical trauma in the preceding 1 year before disease onset.
	
	RPC with
physical trauma
(Group F, n=37)
	RPC without 
physical trauma
(Group G, n=171)
	P value

	Age at onset, mean ± SD (years) 
	47.1±12.7
	48.8±14.1
	0.499

	Female(n,%)
	21(56.8)
	79(46.2)
	0.244

	Clinical features(n, %)
	
	
	

	   Auricular chondritis
	19(51.4)
	110(64.3)
	0.14

	   Hearing loss
	4(10.8)
	25(14.6)
	0.544

	   Nasal chondritis
	8(21.6)
	24(14.0)
	0.246

	   Ocular inflammation
	6(16.2)
	46(26.9)
	0.174

	   Arthritis 
	6(16.2)
	35(20.5)
	0.556

	   Airway involvement
	20(54.1)
	76(44.4)
	0.288

	   Fever 
	11(29.7)
	32(18.7)
	0.134

	   Costal chondritis
	3(8.1)
	20(11.7)
	0.773*

	Death(n, %)
	9(24.3)
	13(7.6)
	0.006*


*Fisher’s exact test.














Supplementary Table 6 Characteristics between RPC patients with and without osteochondral injury in the preceding 1 year before disease onset.
	
	RPC with
osteochondral injury 
(Group H, n=27)
	RPC without 
osteochondral injury 
(Group I, n=181)
	P value

	Age at onset, mean ± SD (years) 
	45.3±12.4
	48.9±13.9
	0.209

	Female(n,%)
	14(51.9)
	86(47.5)
	0.674

	Clinical features(n, %)
	
	
	

	   Auricular chondritis
	13(48.1)
	116(64.1)
	0.111

	   Hearing loss
	3(11.1)
	26(14.4)
	>0.99*

	   Nasal chondritis
	6(22.2)
	26(14.4)
	0.268*

	   Ocular inflammation
	3(11.1)
	49(27.1)
	0.095

	   Arthritis 
	5(18.5)
	36(19.9)
	0.867

	   Airway involvement
	16(59.3)
	80(44.2)
	0.143

	   Fever 
	9(33.3)
	34(18.8)
	0.082

	   Costal chondritis
	2(7.4)
	21(11.6)
	0.745*

	Death(n, %)
	7(25.9)
	15(8.3)
	0.012*


*Fisher’s exact test.

Group I included patients with non-osteochondral injuries , patients without any physical trauma and patients with osteochondral injuries that not occurred in the preceding 1 year before disease onset.









Supplementary Table 7 Characteristics between RPC patients with osteochondral and patients without osteochondral injury in the preceding 1 year before disease onset among RPC patients with physical trauma (n=80)
	
	RPC with
osteochondral injury 
(Group H, n=27)
	RPC with Non-osteochondral injury 
(Group J, n=53)
	P value

	Age at onset, mean ± SD (years) 
	45.3±12.4
	51.8±13.1
	0.035

	Female(n,%)
	14(51.9)
	30(56.6)
	0.686

	Clinical features(n, %)
	
	
	

	   Auricular chondritis
	13(48.1)
	32(60.4)
	0.297

	   Hearing loss
	3(11.1)
	6(11.3)
	>0.99*

	   Nasal chondritis
	6(22.2)
	8(15.1)
	0.428

	   Ocular inflammation
	3(11.1)
	13(24.5)
	0.156

	   Arthritis 
	5(18.5)
	13(24.5)
	0.543

	   Airway involvement
	16(59.3)
	24(45.3)
	0.237

	   Fever 
	9(33.3)
	10(18.9)
	0.151

	   Costal chondritis
	2(7.4)
	8(15.1)
	0.481*

	Death(n,%)
	7(25.9)
	5(9.4)
	0.084


*Fisher’s exact test.

Supplementary text: Summary of the shared antigens of extra-cellular matrix in different structures.
Cartilage-specific collagens include type II, IX and XI collagens, which are present in three types of cartilages[1, 2]. Type VI, X, XII, XIV, XVI and XXVII collagens and cartilage oligomeric matrix protein (COMP) are expressed in cartilage, as well as in various non-cartilaginous tissues[1, 3-6]. Type I collagen is present in fibrous cartilage and bones. Type I and II have also been detected in vocal cord, trachea and laryngeal cartilages [7]. Thyroid cartilage expresses type I, II, IX, X and XI collagens [8]. Type I, V and VI collagens were detected in human permanent teeth and periodontal ligament[9, 10]. Matrilin-1, although is relative specific to trachea, could also be detected in articular cartilage [11]. In addition, matrilin-2 was found in epiphysis, auricles and discs, as well as calvaria , uterus, heart and brain, while matrilin-3 could also be detected in cartilages and, at a lower level, in trachea[11]. Matrilin-3 has been detected in septal cartilage and COMP in septal, alar, and triangular cartilages of human nose[12]. 
The cartilage and bones may share the same matrix, such as type II, IX and XI collagens, matrilin-1 and COMP, and the autoantibodies against these components have been reported[13-18]. Animal models of RPC induced by immunizing with type II collagen and matrilin-1 have been established[2]. 
Type VI, XII, XVI Collagens that appeared in cartilages may also be detected in cutaneous tissues (type VI collagen has been found in intact skin)[19-21]. Type I, III and XVI collagens have been found in gastrointestinal tracts and imbalance between type I and III collagens has been reported in inflammatory bowel diseases and diverticulitis or hernia[22-24]. Cornea and sclera can express type I, III, V, VI and XII collagens[25] and also matrilin-1, 2 and 4[26]. Matrilin-2 was found both in auricules and uterus [11]. 
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Supplementary table 8: Summary of the shared antigens of extra-cellular matrix in different structures.

	　
	Collagnes
	Matrilins
	　

	　
	I
	II
	III
	V
	VI
	IX
	X
	XI
	XII
	XIV
	XVI
	1
	2
	3
	4
	COMP

	Cartilageous tissue
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	   Hyaline cartilages
	
	+
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	      Articular cartilage
	　
	+
	　
	　
	　
	+
	　
	+
	　
	　
	　
	+
	　
	　
	　
	　

	      Trachea 
	+
	+
	　
	　
	　
	　
	　
	　
	　
	　
	　
	+
	　
	+
	　
	　

	      Laryngeal cartilage
	+
	+
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	      Thyroid cartilage
	+
	+
	　
	　
	　
	+
	+
	+
	　
	　
	　
	　
	　
	　
	　
	　

	      Nasal Septum 
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	+
	　
	+

	      Nasal alar
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	+

	      Epiphysis 
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	+
	　
	　
	　

	   Elastic cartilages
	　
	+
	　
	　
	　
	+
	　
	+
	　
	　
	　
	　
	　
	　
	　
	　

	      Auricles
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	+
	　
	　
	　

	   Fibrocartilages
	+
	+
	　
	　
	　
	+
	　
	+
	　
	　
	　
	　
	+
	　
	　
	　

	Non-cartilageous tissue
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	     Bone 
	+
	+
	　
	　
	　
	+
	　
	+
	　
	　
	　
	+
	　
	　
	　
	+

	     Vocal cord
	+
	+
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	     Teeth 
	+
	　
	　
	+
	+
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	     Periodontal ligament
	+
	　
	　
	+
	+
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	     Calvaria 
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	+
	　
	　
	　

	     Uterus
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	+
	　
	　
	　

	     Heart
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	+
	　
	　
	　

	     Brain
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	+
	　
	　
	　

	     Skin
	　
	　
	　
	　
	+
	　
	　
	　
	+
	　
	+
	　
	　
	　
	　
	　

	     Gastrointestinal tract 
	+
	　
	+
	　
	　
	　
	　
	　
	　
	　
	+
	　
	　
	　
	　
	　

	     Cornea
	+
	　
	+
	+
	+
	　
	　
	　
	+
	　
	　
	+
	+
	　
	+
	　

	     Sclera
	+
	　
	+
	+
	+
	　
	　
	　
	+
	　
	　
	+
	+
	　
	+
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