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Supplemental Table 1: Genetic Variants Analyzed 
 

Table 1a: Genetic Variants Analyzed, Candidate Gene Group, Presented by Tier 

 

Gene  Protein RefSeq 

Locus 

Alleles: 

Major/Minor 

Alleles: 

Tall/Short 

Location/Effect Pathway Association Reference 

Tier 1         

CYP17A1 17-α hydroxylase 1 rs17115144 C/T C/T Promoter -34  Sex hormone  Height Lai 

ESR1 Estrogen receptor α rs9340799 A/G G/A Intron 1 XBA Sex hormone  Height (male) Parks 

ESR1 Estrogen receptor α rs2234693 T/C C/T Intron 1 PVUII Sex hormone  Height (Fels) Parks 

GHR Growth hormone 

receptor 

N/A FL/d3 d3/FL Exon 3 deletion Growth hormone  Height, GH 

response 

Dos Santos; 

Wassenaar 

Tier 2         

ADRB2 Adrenergic receptor-β 2 rs1042713 G/A A/G Arg16Gly  Catecholamine Weight Tafel 

COMT Catechol-o-methyl 

transferase 

rs4680 G/A G/A Val158Met  Catecholamine    Weight Gorai 

DRD2 Dopamine D2 receptor rs1799732 C+/C- C-/C+ Promoter -141  Catecholamine  Height, ISS Arinami 

DRD2/AN

KK1 

Dopamine D2 receptor/ 

ankyrin repeat and 

kinase domain 

containing-1 

rs1800497 C/T T/C Upstream intron Catecholamine  Obesity Winkler; 

Lucht 

ESR1 Estrogen receptor α rs2179922 A/G G/A Intron 4  Sex hormone  Height (Fels) Parks 

GH1 Growth hormone 1 rs2011732 G/T G/T Promoter -362; 

transcription 

Growth hormone  Height Esteban 

GH1 Growth hormone 1 N/A G/T G/T Promoter -369; 

transcription 

Growth hormone  Height Esteban 

GH1 Growth hormone 1 rs2665802 A/T T/A Intron 4  Growth hormone Height Esteban 
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Gene  Protein RefSeq 

Locus 

Alleles: 

Major/Minor 

Alleles: 

Tall/Short 

Location/Effect Pathway Association Reference 

HMGA2 High mobility group           

AT-hook 2 

rs1042725 C/T C/T 5’ untranslated 

region 

Chromatin                Tall stature Tay; 

Hendriks 

2011a 

IGFBP3 IGF binding protein-3 rs2854744 A/C C/A Promoter -202  Growth hormone  Tall stature,     

GH response 

Deal; 

Hendriks 

2011b;  

LHβ Luteinizing hormone-β N/A T/C T/C Ile15Thr Sex hormone  Height; puberty Raivio; 

Hanevik 

PTHR Parathyroid hormone 

(PTH) and PTH-related 

protein receptor 

N/A (AAAG)5/ 

(AAAG)6 

(AAAG)6/ 

(AAAG)5 

Promoter  Skeletal  Skeletal  

dysplasia 

Minagawa 

SHOX Short stature homeobox rs2239401 A/G G/A 5’ untranslated      

(c. -372G>A) 

Skeletal  Skeletal  

dysplasia 

Solc 

 

Footnotes: Fels = Fels Institute (http://www.med.wright.edu/lhrc/fels); ISS= idiopathic short stature; N/A = not applicable; rs# = National Center for 

Biotechnology Information Reference Sequence Number. Variants are listed alphabetically by gene name; variants are shown in the plus orientation.  

Additional variants included in the original genetic analyses that failed quality control and were excluded from the statistical analyses were: rs700518 

(CYP19A1); rs10865710 (PPARG); rs1544410 (VDR) and rs2228570 (VDR), due to call rate <90%; rs2239402 (SHOX), due to MAF <5%.  
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Table 1b: Genetic Variants Analyzed, Genome-Wide Association Studies Polymorphism Group, Presented by Tier 

 

Gene(s) RefSeq Locus Alleles: 

major/minor 

Alleles: 

tall/short 

Association Reference(s) 

Tier 1      

ADAP2 rs3760318 C/T C/T Adult height; pediatric height Gudbjartsson; Zhao 

BFZB [UQCC1] rs6060369 T/C C/T Height Lettre; Sanna 

BMP2 rs967417 C/T C/T Adult height; pediatric height Gudbjartsson; Zhao 

CEP63 rs10935120 G/A G/A Height (male) Weedon 

DLEU7 rs3116602 T/G T/G Height (male) Weedon 

GPR126 rs3748069 A/G A/G Adult height; pediatric height Gudbjartsson; Zhao 

ZBTB38 rs6440003 A/G A/G Height (male) Weedon; Lei 

ZNF462 rs4743034 G/A A/G Adult height; pediatric height Gudbjartsson; Zhao 

Tier 2      

ACAN rs8041863 A/T A/T Height (male) Weedon 

ANKS1 rs4713858 G/A G/A Adult height; pediatric height Gudbjartsson; Lei; Zhao 

ATXN3;TRIP11 rs8007661 T/C C/T Height Lettre 

ATXN3; CPSF2; 

FBLN5; TRIP11 

rs7153027 A/C A/C Adult height; pediatric height Gudbjartsson; Zhao 

BMP6 rs12198986 G/A A/G Adult height; pediatric height Gudbjartsson; Zhao 

C6orf106 rs2814993 G/A A/G Height (male); pediatric height; frame size Weedon; Zhao; Soranzo 

CABLES1 rs4800148 G/A A/G Adult height; pediatric height Gudbjartsson; Zhao 

DNM3 rs678962 T/G G/T Adult height; pediatric height Gudbjartsson; Zhao 

DOT1L rs12986413 A/T T/A Height Lettre 

DYM rs8099594 A/G A/G Height (male); linear growth in Crohn disease Weedon; Lee 

EFEMP1 rs3791679 T/C T/C Adult height; pediatric height Gudbjartsson; Zhao 

GNA12 rs798544 G/A G/A Adult height; pediatric height Gudbjartsson; Zhao 

HIST1H1D rs10946808 A/G A/G Adult height; pediatric height; frame size Lettre; Gudbjartsson; Zhao; 

Soranzo 
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Gene(s) RefSeq Locus Alleles: 

major/minor 

Alleles: 

tall/short 

Association Reference(s) 

HLA class 3; 

NCR3; AIF1 

rs2844479 T/G T/G Pediatric height; obesity (China); SGA (New 

Zealand) 

Zhao; Morgan 

Histone class 2A; 

MTMR11; 

SF3B4; SV2A 

rs11205277 A/G G/A Adult height; pediatric height Gudbjartsson; Lango Allen; 

Zhao 

LCORL rs16896068 G/A G/A Height (male) Weedon 

LCORL; NCAPG rs6830062 T/C T/C Adult height; frame size Gudbjartsson; Soranzo 

LIN28B rs314277 C/A A/C Height: birth to adulthood; age at menarche; 

digit length ratio 

Lettre; Widen; He; Sulem; 

Medland 

LOC387103 rs4549631 C/T C/T Height (male) Weedon 

NHEJ1 rs6724465 G/A G/A Height (male) Weedon 

PTCH1 rs10512248 T/G G/T Height (male); cleft palate Weedon; Letra 

PXMP3; ZFHX4 rs7846385 T/C C/T Adult height; pediatric height Gudbjartsson; Zhao 

SOCS2 rs11107116 G/T T/G Height (male); growth in infancy Weedon; Sovio 

SPAG17 rs12735613 G/A G/A Height (male) Weedon 

TSEN15 rs2274432 C/T T/C Adult height; pediatric height Gudbjartsson; Zhao 

UQCC1 rs6060373 A/G A/G Height (male); vertebral size Weedon; Deng 

ZNF768 rs1390401 G/A A/G Height (male) Weedon 

Genes listed are those reported at SNPedia or in cited references to be associated with the particular RefSeq locus. However, these loci may be some 

distance from the associated gene.  RefSeq = National Center for Biotechnology Information Reference Sequence Database 

(http://www.ncbi.nlm.nih.gov/refseq/); data accessed from SNPedia 11 Jan2015.  Allelic variants are shown in the plus orientation. One additional 

assayed SNP (rs6842303, associated with NCAPG gene; reference Zhao et al.) was excluded from analysis because it failed the 90% call rate 

criterion.  

  

http://www.ncbi.nlm.nih.gov/refseq/
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Table 1c: Candidate Gene Polymorphisms that Failed Predefined Quality Control Criteria  

 

Gene  Protein RefSeq 

Locus 

Alleles: 

major/minor 

Alleles: 

tall/short 

Location/ 

Effect 

Pathway (associations) Reason for 

failure 

Reference 

CYP19A1 Aromatase rs700518 G/A G/A Val80Val Sex hormone (height; 

bone mass) 

Call rate Kiel 

PPARG Peroxisome 

proliferator- activated 

receptor γ-3 

rs10865710 C/G G/C Promoter -681 Insulin (weight)    Call rate Luo 

SHOX Short stature 

homeobox 

rs2239402 G/T U/U  Intron 2  Skeletal (skeletal 

dysplasia) 

MAF < 5% Hirschfeldova 

VDR Vitamin D receptor rs1544410 G/A G/A Intron 8 Skeletal (height) Call rate Kitagawa 

VDR Vitamin D receptor rs2228570 C/T T/C Exon 2 Skeletal (height) Call rate Tao 

MAF = minor allele frequency; U = unknown 
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Supplemental Table 2: Baseline Demographics by Genotype for Genetic Variants Associated with Idiopathic Short Stature in Case-control Analysis  

 

 Gene GHR ESR1  BMP2 ZNF462 IGFBP3& 

Variant rs Number  None rs2234693 rs967417 rs4743034 rs2854744 

Alleles Major/Minor  FL/d3 T/C C/T G/A A/C 

Alleles Tall/Short  d3/FL T/C C/T A/G C/A 

 Genotype Mean±SD (n) Mean±SD (n) Mean±SD (n) Mean±SD (n) Mean±SD (n) 

Birth Weight SDS AA  -0.30±1.00 (46) -0.08±1.00 (30) -0.49±0.63 (19) -0.50±0.82 (44) -0.42±0.94 (26) 

 AB -0.45±0.71 (25) -0.45±0.66 (39) -0.34±1.09 (38) 0.01±0.97 (25) -0.29±0.99 (33) 

 BB -0.02±0.90 (10) -0.40±1.34 (11) -0.11±0.69 (15) -0.32±1.61 (2) -0.21±0.77 (22) 

Birth Length SDS AA -0.24±1.25 (39) -0.26±1.12 (25) -0.13±0.81 (18) -0.40±1.25 (37) -0.42±1.35 (21) 

 AB -0.49±1.00 (22) -0.50±1.15 (34) -0.50±1.32 (34) -0.27±1.04 (24) -0.46±1.15 (31) 

 BB -0.51±1.35 (9) -0.03±1.41 (10) -0.59±1.01 (11) -1.57 (1) -0.10±1.03 (18) 

Chronological Age (y) AA 11.48±2.60 (54) 11.30±2.80 (34) 11.71±2.95 (23) 11.47±2.55 (50) 11.89±2.06 (32) 

 AB 11.68±2.54 (27) 11.39±2.74 (46) 11.59±2.64 (44) 11.42±2.72 (31) 11.38±2.97 (36) 

 BB 10.41±2.90 (13) 11.58±1.95 (13) 10.68±1.94 (17) 12.38±4.11 (2) 10.78±2.71 (26) 

Bone Age (y) AA 10.48±2.38 (42) 10.09±2.41 (28) 11.07±2.35 (18) 10.41±2.29 (38) 11.06±2.01 (26) 

 AB 10.17±2.73 (24) 10.28±2.89 (35) 10.26±2.67 (39) 10.33±2.88 (28) 9.83±2.85 (30) 

 BB 9.65±3.01 (9) 10.67±1.98 (11) 9.74±2.09 (11) 10.37±3.01 (2) 9.92±2.61 (19) 

Height SDS AA -2.37±0.48 (54) -2.21±0.39 (34) -2.37±0.38 (23) -2.43±0.55 (50) -2.26±0.44 (32) 

 AB -2.33±0.42 (27) -2.56±0.51* (46) -2.37±0.52 (44) -2.27±0.42 (31) -2.42±0.49 (36) 

 BB -2.58±0.59 (13) -2.24±0.45 (13) -2.45±0.65 (17) -2.22±0.18 (2) -2.50±0.51 (26) 

Target Height SDS AA -0.36±0.64 (48) -0.35±0.48 (31) -0.35±0.72 (19) -0.43±0.75 (46) -0.21±0.49 (28) 

 AB -0.68±0.75 (27) -0.55±0.71 (43) -0.52±0.67 (41) -0.44±0.66 (27) -0.44±0.70 (33) 

 BB -0.15±0.56** (11) -0.03±0.72* (11) -0.34±0.78 (16) -0.04±0.65 (2) -0.67±0.79* (25) 

Weight SDS AA -1.91±1.08 (53) -1.82±0.79 (34) -1.90±1.06 (23) -2.21±1.05 (50) -1.96±1.07 (32) 

 AB -1.78±1.02 (27) -2.04±1.25 (45) -1.87±1.06 (43) -1.52±0.95* (30) -1.88±0.99 (36) 

 BB -2.24±1.17 (13) -1.86±1.14 (13) -2.19±1.21 (17) -2.27±0.19 (2) -1.93±1.23 (25) 

BMI SDS AA -0.77±1.39 (53) -0.76±1.09 (34) -0.75±1.34 (23) -1.12±1.30 (50) -0.93±1.39 (32) 

 AB -0.58±1.38 (27) -0.76±1.56 (45) -0.70±1.39 (43) -0.26±1.19* (30) -0.66±1.20 (36) 

 BB -1.03±1.36 (13) -0.81±1.44 (13) -1.05±1.44 (17) -1.42±1.14 (2) -0.66±1.60 (25) 

IGF-I SDS AA -2.83±1.52 (24) -2.46±1.27 (16) -2.70±1.90 (10) -2.50±1.56 (22) -2.65±1.72 (18) 

 AB -2.41±1.34 (13) -2.96±1.53 (15) -2.52±1.33 (20) -2.47±1.15 (13) -2.59±1.14 (13) 

 BB -2.34±0.99 (3) -2.48±1.54 (9) -2.39±1.06 (6) -4.66 (1) -2.77±1.24 (9) 

AA=major allele homozygous; AB=heterozygous; BB=minor allele homozygous; n for individual variables is provided in parentheses after mean±SD.  BMI=body 

mass index; d3=exon 3 deleted allele of GHR; FL= full length allele of GHR; IGF-I=insulin-like growth factor-I; rs=reference sequence; SDS=standard deviation 

score; yr=year; *p<0.05; **p=0.051 by ANOVA; &IGFBP3 failed to retain significance after adjustment for multiplicity, but is presented for completeness. 

 


