
The American Journal of Human Genetics 

Supplemental Data 

Copy-Number Variation of the Glucose Transporter  

Gene SLC2A3 and Congenital Heart Defects  

in the 22q11.2 Deletion Syndrome 

Elisabeth E. Mlynarski, Molly B. Sheridan, Michael Xie, Tingwei Guo, Silvia E. Racedo, 

Donna M. McDonald McGinn, Xiaowu Gai, Eva W.C. Chow, Jacob Vorstman, Ann 

Swillen, Koen Devriendt, Jeroen Breckpot, Maria Cristina Digilio, Bruno Marino, Bruno 

Dallapiccola, Nicole Philip, Tony J. Simon, Amy E. Roberts, Małgorzata Piotrowicz, 

Carrie E. Bearden, Stephan Eliez, Doron Gothelf, Karlene Coleman, Wendy R. Kates, 

Marcella Devoto, Elaine Zackai, Damian Heine-Suñer, Tamim H. Shaikh, Anne S. 

Bassett, Elizabeth Goldmuntz, Bernice E. Morrow, Beverly S. Emanuel and the 

International Chromosome 22q11.2 Consortium 



1305 Affy 6.0 CEL files
Cohort 1: n = 803
Cohort 2: n = 502

1092 usable CEL files
Cohort 1: n = 652
Cohort 2: n = 440

949 usable CEL files
Cohort 1: n = 562
Cohort 2: n = 387

Quality Control

CNV Detection
PennCNV & CNV workshop

213 CEL files removed
Cohort 1: n = 151
Cohort 2: n = 62

Failed Affy QC; Atypical 22q11.2 deletion;
Duplicates or relatives; Sex mismatch;

Insufficient phenotypic information 

143 CEL files removed
Cohort 1: n = 90
Cohort 2: n = 53

StdDev > 0.44; > 300 CNVs

CNV Analysis

Rare & Common CHD specific
Pathways & Networks

a

b

Figure S1:



Figure S1: CNV detection and analysis. Flow chart representing our CNV detection 

and analysis and the number of .CEL files from each cohort included at each step. (a) 

initial assessment of .cel file quality. (b) CNV detection and quality control.  
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Table S5: qPCR primers used in CNV validation
Primer Name Primer Sequence 5' -> 3' Primer Name Primer Sequence 5' -> 3'
RPPH1F (control) GCGGACGGAAGCTCATCAG DEFBe1R CCCCGTCGGTATAAGGATGA
RPPH1R (control) TCAGACCTTCCCAAGGGACAT DEFB+6kbF TGCCTTGGTGGCCTCTAGTG
ASTN2e10F ACTCACCCGCAGAACATGAAG DEFB+6kbR AACACGCTTGCAGCTCTGACT
ASTN2e10F TGCCCCTGCCCTACGAT DEFB+38kbF CCCATGTACTCCCTGCAGTATTT
ASTN2e12F CCTGTGGAGAGGAGCAGAGAGA DEFB+38kbR TTCCGCTCGTCCGTCAA
ASTN2e12R GCCCTGTAGTCCTCAGCAGTCT GNA14i2aF GAGCATCCTCCCAGGGAAAG
ASTN2e16F CCTGAAATGAGCTGGTCATCTG GNA14i2aR CCCCTTAAATTTTGTGCCCTAGA
ASTN2e16R CATCACCTACCTCTCAGGTTTGC GNA14i2bF GGAGAATGCTCACGGGTACAG
ASTN2i9F AGGAGGAGCCCAGGATTAGTG GNA14i2bR CCCCACCCAGAGGTTCAGT
ASTN2i9R AAGAACATCTCACATTTTGGGAGAA GNA14i2cF CATTCATCAGGCATGCGTGTA
ASTNi16F TGTTCAAAACAACAGCACAAGGT GNA14i2cR CTCGAATAATGCCTGGCAAAG
ASTNi16R GATGATGCCTTCTGCCTAAGCT GNA14i2dF CGAGCACTAAGACCTCCTCGTT
CDH13e1F TCCCACGGAAAATATGCTCAGT GNA14i2dR TCCTGTCTGGTGTACCTGCACTT
CDH13e1R CCGGCGGCGTTTTCA GRB2-19kbF CTCTCCTGAGCATACCTGTATTGC
CDH13i1aF GTGGGCACCACTTGAGACAGT GRB2-19kbR GGTCGTAATCTACAAAGCGTTTTG
CDH13i1aR GGTTTACCGGCCAGACACA GRB2-231F TCCCCCGTCTAATCACTTTATTTT
CDH13i1bF ACGTGAGCCCACCTGTGAA GRB2-231R GCCCCTACCCATCCAACTG
CDH13i1bR AGCTTCCTGGTGCTGGACAT GRB2e3F GAAGCCGTCTTTTCCATTAAGC
CDH13e2F GAAAGTTAGCAGGGCAAACACA GRB2e3R CAGGTTTTGAACGAAGAATGTGAT
CDH13e2R CAGCACCTGAGAAAACCAAAGC GRB2+673kbF GGGCTGACCATGCTACAGAGA
CDH13e5F CACTGGAAAGGGAGTGGATCA GRB2+673kbR GGGAGGCACCAAAGCAGAA
CDH13e5R CGCTCCCTGTGTTCTCATTGA GRB2+695kbF CTGCTAGAATTGCCCTTTCCA
CDH13i5aF AAAAGAAGAAAGGCAGGATAATCAAT GRB2+695kbR GCGCAGGTCCCTCTGAAAA
CDH13i5aR CCATCCAAATGCAAGGTCATAA GRM7i7F GCAAAGATCAGAAAGGATGATTCA
CDH13i5bF GGGATCCCAGCGAGCATAC GRM7i7R CTTGCCAGGAGCAAAACAGAT
CDH13i5bR GGTGGTTGGAGAGGACTTATTCC GRM7e8F GCCTTCATTCCAATTTTTTTTGG
CDH13e6F TGCCTCTGGAAGTCATTGTGAT GRM7e8R TGATGTGCATTTTCACTTACCTTTTC
CDH13e6R GGGCCTTCCCGAAAGATC GRM7e14F CCAAAGGGAGTGTTGAAACTCAA
COL4A1+205kbF AGGGCCACAGAGACTTGGAA GRM7e14R GGCTCTCAGTGGTCCATTCTAAA
COL4A1+205kbR TGTCCTGACCCCATCCTATCA GRM7+370kbF TCAAATCTGGCTTCCAGGAACT
COL4A1+212kbF CATCACCTGGAAAAAAGGTCTGA GRM7+370kbR GAGGAAGATCTAGCCAATGGAAGA
COL4A1+212kbR GCCTGGGCTCACTCTCTTCA GRM7+373kbF TGGAGGAGGGAGAAACCATTT
COL4A1-222kbF CCCTGGTGGTGAGGGAAAC GRM7+373kbR GAGAATCACCTCCTTTGGATGTCT
COL4A1-222kbR AGTGTGGCTGATCAGACATTGG KCNMA1e1F AGAGGCCCCCGAAGAAAGT
COL4A1-227kbF GAGGCCGAGCCCCTACA KCNMA1e1R GCATGTGGTGGGCTTTCC
COL4A1-227kbR TTGACCGGCACACTCGTACA KCNMA1i1aF GGGTGTCATTAGGGTCTGTGGAT
COL4A1e49F CAGCCAGTACGAGTAGTCATTTCG KCNMA1i1aR GGGTATTTGAACCGGGTGATT
COL4A1e49R GCCCTTCCTGTTCTGCAATATT KCNMA1i1bF GACAGGCATGGTGCTTCGA
COL4A1e50F TGGCGTCTCCCCAGACA KCNMA1i1bR GCGAGGCTTCTCCAAGTGTT
COL4A1e50R GGTGGTCCTCGCTGTGGAT KCNMA1i1cF CAGGAAGAGCCACCAAGAGTTT
COL4A1i49F CAAAAGCAGCAGCTTCAAGTACA KCNMA1i1cR AAGGTGCCTGTGGGCATTAG
COL4A1i49R ACACATCGAAGCTCAGCATGA LTBP1e2F CAGCGATCTTGCTTTGTTTCAG
CXADR-275kbF GTGGATTGAGCTACCCTGCAA LTBP1e2R GGCCTTACTCCAGCCATGAC
CXADR-275kbR CCAGACACCTCGGCTAGTCTTT LTBP1e4F GACCCAGGAATACGTGCTCAA
CXADR-148kbF GGCTTAAAATGGTGGCTTTATCC LTBP1e4R GTGGACTGCTCTCCTGAAATCC
CXADR-148kbR GAATAGAATGAAGGAAATTAATGGTTAAGG LTBP1e3F CCATGTCAGAATGGAGGGATGT
CXADRe6F GCTTCAAATAAAGCTGGACTAATTGC LTBP1e3R TGGTCCCTGGTTTACACACACA
CXADRe6R TGATAAGACCAATGAGCGCTAGAG LTBP1i3F CCCTCGGCTTTGAACCAA
CXADR+274kbF TCTGACCCCCAGGACCTCTA LTBP1I3R AAGGATTCCAGCAACTTGAAGGT
CXADR+274kbR TGCCTTATGCTTTTCCAATTAAATC LTBP1+550kbF TGCAGCCTGCCTCATCTG
CXADR+292kbF GATGCTCTTTCCCCTTTGCTT LTBP1+550kbR CAACAAACGAGGCATACACTACAAG
CXADR+292kbR GGTAAATCTCTTAGATGAGCCTGTTTG MAPK9+56kbF GGGCGTCAGGTATGCAAACT
DEFB-347kbF CTCCTCTGCTCGTGCCTTTC MAPK9+56kbR TTCCTCAGGGTTCCTTTCAGTATT
DEFB-347kbR GGTGTTCAGGGTCCTGCTCTAG MAPK9-41kbF CAGGAGGAATCCACAGTGTGTCT
DEFB-335kbF AGCCACCATCACTGTCAATCC MAPK9-41kbR CGCCACCCCAACCCTATT
DEFB-335kbR CCCCAGAGCCCAAATTCTC MAPK9e4F GCTCCATGTGAATAACCTGACATAA
DEFBe1F TGACGGCCGAGGTGAGA MAPK9e4R CCTTTTCTCCCTCAGGTATTTGG



Primer Name Primer Sequence 5' -> 3' Primer Name Primer Sequence 5' -> 3'
MAPK9-161kbF TTGACGGCACTAGAAAGCAAAG RHOU+80kbR GCTGATTCTGGGAACCAGTTATG
MAPK9-161kbR GCGCGGGCTTCCAAGT RHOU-62kbF AGGTAGCAGCAGCCCGATT
MAPK9-180kbF GAGTCGGTGGTGAAGCACAA RHOU-62kbR AGTAAAGAATAAGCTGTGGCAGTTCA
MAPK9-180kbR CATGAGAGAGGAAGGCCTGAGA RHOU-82kbF AGGCCTTTTGGTGCTTACCA
MTHFD1e1F GGGTTGGGTTGTCCTGCTT RHOU-82kbR TCTGCCTCCTCTCTCTATTCAGTCA
MTHFD1e1R CGATGGACACCACCAATATCG RHOUe2F CGTGAGACTCCAACTCTGTGACA
MTHFD1e9F GTTTTGATTTCTCCCCCACTTG RHOUe2R CCCAGCACTGAGCTGTAACG
MTHFD1e9R CACCCACAACTTTTCTCCCATT SLC2A14-5'F CATGGCCTTCAGAAGAAGTTAAGAT
MTHFD1e27F TGCATGTCTGTTTACTTTAGTGACGTT SLC2A14-5'R ACACTGGTTGCTGTAGCAGAAACTA
MTHFD1e27R TGCAACACCAAGATGGCAAA SLC2A14i7F AGCATCATCTGTCCAGTCTTCATC
MTHFD1+85kbF CAATTTATCAGTGCTGGTGTCACA SLC2A14i7R GCCTAATGTCCAGAGTGGGAAT
MTHFD1+85kbR CATGAAACACCCTTAAATGCTCAT SLC2A3e9F GGCCACAATAAACCAGGGAAT
MYH11e1F CCCAGCCTTCCCCAACTC SLC2A3e9R GCTATCTTGGTCTTTGTAGCCTTCTT
MYH11e1R TCACAATGTCGTTGGCTTTTCT SLC2A3e1F TTTTCAGCCAACAAAACCTTCA
MYH11e42F ATAACTCTACGTCCTCCAGACCTTCT SLC2A3e1R TCCTGAGGACGTGGAGAAAACT
MYH11e42R AACCCACAGGCGAGGAAAC SLC2A3-3'F CACAACAGAGGCAAGGGTACATAT
MYH11e2F TGGTCCCCTGTGGAATAAGG SLC2A3-3'R AAGAAGGAGCAAATGCCAAGTT
MYH11e2R CTTCCGGGCTTGGTTGTG TRIM54+102kbF CCCGTCCTCCAGTGTTTTCA
PAX8e13F CGGGAAAGAAAGGCGAGTTT TRIM54+102kbR GGGTTTGCGGAGTCTGAGAGT
PAX8e13R GGCTTGGGCTGTGCTTTG TRIM54+126kbF TCTCAGGTGAATCAACGGAATG
PAX8e2F CAGCCCTCCATGGCCTAAG TRIM54+126kbR CCTCTGTATCCATGGCCAGGTA
PAX8e2R CAAACTCCTACCTGACCCTGACA TRIM54-198kbF TCTCACAGGTCCTCAAGGTGAA
PAX8e1F CTGGGCCCGGTGTCTCT TRIM54-198kbR TCACTTCTCCCTCCAGAATCAAA
PAX8e1R GGTGATGCCGGGTGGAT TRIM54-242kbF TGAGGGTTGTGGGTCTAAGCTT
PAX8-50kbF TGCAAATCATACCCGCTTGA TRIM54-242kbR TGAGTATGCACGTGAGTAGCTGTGT
PAX8-50kbR AATGCTCATTAGCCCTGATTGG TRIM54-255kbF GCCATGTGTCCCTCAACTGA
PRKG1i3aF CCTGGGAGGGTGGAGTATTACA TRIM54-255kbR GGTGCATGGGAGGTGGAA
PRKG1i3aR CACAAAGGAAAACACCACACACA TRIM54e4F TTCCTAGGACCCTTCATGCTTAAG
PRKG1i3bF CCTATGCGGGAGTTTGAACTTG TRIM54e4R GGAGTGCAGCGGCCTAGAG
PRKG1i3bR AAAAGAGCCCTGAACACTAAAAATTT 15q11.2aF GTGTGCTGGAGAAAGGATGCT
PRKG1i3cF AAATGGCTGTCACAATGGTACAA 15q11.2aR CCATCAGGCAGGCAAATAATC
PRKG1i3cR CGTTTCCAGACAGCGTTCAG 15q11.2bF CCTGGCTGTGGAAGGTGACT
PRKG1i3dF GCTGCCAGTGGGTAAAAAGG 15q11.2bR TGTCAGTGACCAAGCCATCTG
PRKG1i3dR AATCACGGAAGTCACAAAGCATT 15q11.2cF TCCGCCATGTAAATTACGAGTTC
PTPRDe11F CAGCGAGTCTGTCCGATCTG 15q11.2cR GATGTGGCCCCCGACTCT
PTPRDe11R CCCGCTTTCAGGCTCTGA 15q11.2dF GCAACAAGGCCTGCAGGTAT
PTPRDi10aF TGCCCATTTCCTTGGCTTT 15q11.2dR TGTGTCTCCAAATGGGCAGTT
PTPRDi10aR AGGAGGGAGAAGGCCCTACA 17q12aF CATGGCGTCGCTCAAATGTA
PTPRDi10bF AATGGTGTGAGAGGTGAACAACA 17q12aR TGGGCTTCTCCAAGCAGATC
PTPRDi10bR TTGTGGTGGAGGGAGCAAAT 17q12bF CCCCCTGCAGCAGCAA
PTPRDi10cF TCTCATTTGCGTTCCTGAAAAA 17q12bR GAGCTAAATTTCCGCAGCAATAA
PTPRDi10cR GCTGACCGTTTCTTTGTACATGAA 17q12cR CCCATCTTCCAGCCCTGAA
RCAN1e1F GCATCCTGTTTGGACAGCAA 17q12cR TCCTCGCACTCGCCACTAG
RCAN1e1R CCTGTCTGCCTGCAAGCAT 17q12dF GGGCTTGGTTGGTGGGTAA
RCAN1e4F TCGCTGCGTGCAATTCAT 17q12dR GAGGGCCAGGGATCATCAC
RCAN1e4R CTGAGTGACCCTGCGATTATTTT 18q11aF GGTTGTCCCTGACTCATTGTCA
RCAN1-58kbF GGATTTTTCCTGGTGATTGGAA 18q11aR ACCATTCTGTGCCATCATCACA
RCAN1-58kbR TGCTGAGTTCACACAGTTGCTTAA 18q11.2bF CACATGCGCTCCACAAGTG
RCAN1-170kbF GGTGGTGGCTGGCTCTGT 18q11.2bR GCAGACACACACAAATTCAAATATTACA
RCAN1-170kbR TGTCCTTCAATTGGACTTTTTGC 18q11cF CCGCTGTGACTGCTTTCCA
RCAN1-163kbF GAACCAGGCACAGAGAAAGTAGAAG 18q11cR AGAACATCATGGTGGCTTTCAA
RCAN1-163kbR GGGCATTGAGAATCTCTGGTAATT 18q11dF TGGATAGGCTCATCAGGATCAA
RCAN1i2F TGGGCTCAGGAGTGTATTTCTCT 18q11dR TGCAAACCCACCATGTCATC
RCAN1i2R TCCCTGTGGCCAAGCAA 18q11eF CCATGTGCCTGCTGCTCTT
RHOU+70kbF CTGGGAAAGTGGACGTTGGT 18q11eR CCTGCCAAAGCCCCTTTAG
RHOU+70kbR AGCAAGTATGAAACCCCTCCTAAA 18q11fF GCAGAATTCGGAACTGAGAAGAC
RHOU+80kbF AGCAGCCTTTGCCTATGCA 18q11fR TTGCACGCAAATCCTGTGA
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