Legends for Supplementary Figures
Supplementary Fig 1 for Case 2 

A. Supplementary Fig. 1a. CMA identified two genomic duplications in Case 2, an 18.59 Mb terminal duplication of chromosome 11q23.3qter and a 3.41 Mb interstitial duplication of chromosome 22q11.1q11.21. The breakpoints on chromosome 22q11 are located within low copy repeat B (LCR-B).  

B. Supplementary Fig. 1b. G banding confirmed the existence of a SMC (SMC-c2) in all cells examined. 

C. Supplementary Fig. 1c Metaphase FISH analysis showed three HIRA signals (22q11.2) and two N85A3 signals (22q13.3) with the third HIRA signal located on SMC-c2.  
Supplementary Fig 2 for Case 3
A. Supplementary Fig. 2a. SMC-c3 was identified by G banding. 

B. Supplementary Fig. 2b. SMC-c3 was partially derived from centromeric region of chromosome 14 or 22.  

C. Supplementary Fig. 2c. SMC-c3 was partially derived from chromosome 19qter subtelomeric material. 

D. Supplementary Fig. 2d. CMA identified a 0.30 Mb duplication of 22q11.1. 

E. Supplementary Fig. 2e. CMA identified a 3.66 Mb terminal duplication of chromosome 19q.
Supplementary Fig 3 for Case 4
A. Supplementary Fig 3a. G banding images of normal chromosomes 2 and SMC-c3.

B. Supplementary Fig 3b. FISH analysis using chromosome 13/21 centromere probe (green), chromosome 14/22 centromere probe (red), and chromosome 15 centromere probe (aqua). The SMC-c3 shows positive hybridization signal for the chromosome 14/22 centromere probe (red). 

C. Supplementary Fig 3c. A 90.98 Mb mosaic duplication from 2pter to 2p11.2 is shown by CMA. 

D. Supplementary Fig 3d. A possible 3:1 segregation mechanism is illustrated to interpret the formations of SMC-c3 derived from a reciprocal translocation between the short arm of a chromosome 2 and the long arm of a chromosome 14 ( chromosome  22 not shown), mos 47,XX,+der(14 or 22)t(2;14)(p11.2;q11.1) or t(2;22)(p11.2;q11.1)[9]/46,XX[11]. 

Supplementary Fig 4 for Case 5
A. Supplementary Fig 4a. G banding images of normal chromosome 3 and the SMC-c5.
B. Supplementary Fig 4b. FISH probe for chromosome 3 centromere showing three signals (red) in this SMC. 

C. Supplementary Fig 4c. Whole chromosome painting FISH probes for chromosomes 3 (red), 15 (aqua), and 17 (green). The SMC-c5 is shown to derive from chromosome 3.  
D. Supplementary Fig 4d. CMA shows an 18.3 Mb mosaic duplication of 3p12.3 to q11.2.

Supplementary Fig 5 for Case 6

A. Supplementary Fig 5a. G banding images of normal chromosome 8 and the SMC-c6.
B. Supplementary Fig 5b. FISH probe for chromosome 8 centromere showing three signals (red) in this SMC. 

C. Supplementary Fig 5c. Whole chromosome painting FISH probes for chromosomes 8 (red), 12 (aqua), and 21 (green). The SMC-c6 is shown to derive from chromosome 8.  

D. Supplementary Fig 5d. CMA shows an 8.6 Mb mosaic pericentromeric/centromeric duplication of 8p. 

Supplementary Fig 6 for Case 8
A. Supplementary Fig 6a. G banding images of normal chromosomes 13 and the SMC-c8.
B. Supplementary Fig 6b. FISH probe for chromosome 13/21 centromere showing three signals (red) in this SMC. 

C. Supplementary Fig 6c. CMA shows a 4.0 Mb duplication of 13q12.11 to q12.12.
Supplementary Fig 7 for Case 9 
A. Supplementary Fig 7a. G banding images of normal chromosome 17 and the SMC-c9.
B. Supplementary Fig 7b. FISH probe for chromosome 17 centromere showing three signals (aqua) in this SMC.

C. Supplementary Fig 7c. FISH probes for chromosome 17 centromere (aqua), 17p12 to p11.2 (red), and 17q21 (green). The SMC shows the signal from the probe for chromosome 17 centromere (aqua).

D. Supplementary Fig 7d. Whole chromosome painting FISH probes for chromosomes 3 (red), 15 (aqua), and 17 (green). The SMC-c9 is shown to derive from chromosome 17.  

E. Supplementary Fig 7e. CMA shows a 3.0 Mb mosaic pericentromeric/centromeric duplication of 17p11.2 to 17q11.  
F. Supplementary Fig 7f. CMA shows a 5 Mb mosaic interstitial duplication of 2p23.3 to p22.3.

Supplementary Fig 8 for Case 10
A. Supplementary Fig 8a. AneuVysion FISH probe for chromosome 18 centromere showing three signals (aqua). 

B. Supplementary Fig 8b. G banding images of normal chromosome 18 and the SMC-c10.
C. Supplementary Fig 8c. CMA shows a 7.7 Mb pericentromeric/centromeric duplication of 18q.

Supplementary Fig 9 for Case 11
A. Supplementary Fig. 9a. A mosaic SMC was identified by G banding.  in Case 11.

B. Supplementary Fig. 9b. CMA detected a 19.74 Mb mosaic duplication of 19p12 to 19q13.2.

C. Supplementary Fig. 9c. FISH confirmed that this SMC was derived from the pericentric region of chromosome 19. 

Supplementary Fig 10 for Case 13
A. Supplementary Fig 2a. G banding images of normal chromosomes 13 and the SMC-c13. 

B. Supplementary Fig 2b. FISH probes specific for the short arms of acrocentric chromosomes showing two satellites at both ends of the SMC, indicating a bisatellited isodicentric SMC.

C. Supplementary Fig 2c. FISH probe for chromosome 14/22 centromere showing three signals (red) for this SMC. 

D. Supplementary Fig 2d. CMA shows a 13.4 Mb non-mosaic interstitial duplication of 15q21.1 to 15q22.2.  
Supplementary Fig 11 for Case 14
A. Supplementary Fig 11a. G banding images of normal chromosomes 22 and the SMC-c14. 

B. Supplementary Fig 11b. FISH probes specific for the short arms of acrocentric chromosomes showing two satellites at both ends of the SMC, indicating a bisatellited isodicentric SMC.

C. Supplementary Fig 11c. CMA shows a 2.14 Mb tetrasomy from 22p to 22q11.21.

D. Supplementary Fig 11d. Illustration of the mechanisms for the formation of the SMC-c14 containing euchromatin of proximal 22q11.2 associated with cat eye syndrome (CES). Based on distal breakpoint of an idic(22), there are two types of idic(22)-related CES,  type I CES idic(22) with both distal breakpoints outside the proximal end of velocardiofacial syndrome (VCFS) region, and type II CES idic(22) with one or both distal breakpoints at the distal end of VCFS. The SMC in Case 14 belongs to the type I CES idic(22).

