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eMethods 
 
SNP genotyping 
In this study, single nucleotide polymorphisms (SNPs) were genotyped by either restriction fragment 
length polymorphism analysis (19 SNPs) or unlabeled probe melting analysis1 (2 SNPs) as shown in the 
eTable below. 
 
Restriction fragment length polymorphism analysis 
To amplify by polymerase chain reaction (PCR) a fragment encompassing the SNP of interest, we 
prepared a 10-μl reaction mixture as follows: 10 ng genomic DNA, 2.5 mM MgCl2, 0.1 μM (0.3 μM for 
rs5742632 of IGF1) each of the forward and reverse primers, 0.2 mM each deoxynucleotide 
triphosphate, 1× Gold buffer (15 mM Tris-HCl at pH 8.0, 50 mM KCl) and 0.2 unit AmpliTaq Gold DNA 
polymerase (Applied Biosystems, Foster City, CA). Amplification was performed in 96-well plates with a 
PCR system (GeneAmp 9700 PCR System, Applied Biosystems), including 1 cycle of initial denaturation 
for 5 minutes at 95°C, 35-40 cycles (eTable) of 30 seconds at 95°C, 30 seconds (60 seconds for rs5742723 
of IGF1, and rs10255707 of IGFBP3) at the annealing temperature (eTable) and 40 seconds at 72°C, 
and 1 cycle of final extension for 7 minutes at 72°C. PCR products were then digested with restriction 
enzymes (MBI Fermentas, Vilnus, Lithuania; eTable) under conditions recommended by the 
manufacturer, and digested products were separated by polyacrylamide gel electrophoresis. 
 
Unlabeled probe melting analysis 
Two SNPs of the IGF1 gene were genotyped by this method: rs12423791 and rs6539035. Asymmetric 
PCR was used to amplify a fragment harboring the SNP of interest as described above with details 
shown in eTable, plus the following modifications. The limiting and excess (forward and reverse in our 
case) primers were used at a ratio of 1:5 (0.06:0.30 μM) for rs12423791 and 1:10 (0.05:0.50 μM) for 
rs6539035. Other modifications included (1) 3.5 mM MgCl2 and 30 seconds of extension for rs12423791, 
and (2) 20 seconds of annealing and 20 seconds of extension for rs6539035. Amplification was performed 
with HotStar Taq Plus DNA polymerase and the corresponding 1× PCR buffer (with KCl and 
(NH4)2SO4; Qiagen, Hilden, Germany).  The PCR products were then mixed with SYTO 9 green 
fluorescent nucleic acid stain (final concentration at 2 μM; Invitrogen, Rockville, MD) and 3’-
phosphorylated probe (0.5 μM) to a final volume of 10 μl, and subjected to melting analysis in the 
LightCycler 480 Real-time PCR System (Roche Applied Science, Basel, Switzerland). DNA melting was 
monitored from 40°C to 95°C with acquisition of 5 data points per °C. Fluorescence signals were 
normalized, and the melting curves were converted to negative first-derivative melting plots for calling 
of genotypes by the genotyping software of LC480. 
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eTable.  Single nucleotide polymorphisms of the IGF1, IGFBP3, and IGFBP4 genes: 
primers, probes, key reaction conditions for PCR, and genotyping methods 

SNP a 
rs number  (other 
name) 

Forward (F) primer, reverse (R) primer or probe (P) b 
 Sequences (5'>3') 

Tm 
(°C) 

Cycl
e no. 

Genotyping 
method 

rs12579077 (IGF1.S1) F:  (T)10 CCTTGGATTTGTAGTAATAGGTGCCTTC 60 35 RFLP (Eco24I) 
 R:  GGTCTATATTTTTGGACAGGGTGAG    

rs35767 (IGF1.S2) F:  (T)10 TTGATGTGTCAGTCCCCTGCGAGT 62 40 RFLP (HpyF10VI) 
 R:  GAATTCAGTTCTGATCTTTTGTCGATACAG    

rs4764698 (IGF1.S3) F:  TAGACAAGTCTCCAGAAGAGAGG 60 35 RFLP (HinfI) 
 R:  GCTCCAGGTGGTCTCAATCAA    

rs12423791 (IGF1.S4) F:  CTCCTGTTCACATATCACTTT 55 40 Unlabeled probe 
 R:  CTCAGTGACTACCCAATCA   melting analysis 
 P:  GTGATACTGACTGAGCATTCTGAAGATACATTA    

rs7956547 (IGF1.S5) F:  ATGTTGCTGCCTCCTGTTCACAT 60 35 RFLP (TaaI) 
 R: TCAAATGTTGTGTCTCTGGGAGC    

rs5742632 (IGF1.S6) F: (T)10 GGATGCGACTGCCAGTTAATTGAATTCA 62 37 RFLP (EcoRI) 
 R: GCCCACAGACTGTCTAACTTAAGG    

rs2373721 (IGF1.S7) F: CAAATAGGAAAGAATAGGCCAGTC 60 35 RFLP (EcoRI) 
 R: ACACTCCTGTCCTTCTTTCACC    

rs6539035 (IGF1.S8) F: CTAAATGTTAGCGAGCTTC 50 40 Unlabeled probe 
 R: AGTAAAACTCTGTCTCCAAAA   melting analysis 
 P: GAGGACTAATAACAACGGCAATAATAATAATC    

rs6214 (IGF1.S9) F: (T)10 GGCACTTCTTTTTATTTCTTGTCCC 60 35 RFLP (TaiI) 
 R: AGAGGATTATGTGTTGGAAAACGTTAAG    

rs5742723 (IGF1.S10) F: (T)10 TCCTAAAGGAAATACCGATT 50 35 RFLP (HinfI) 
 R: AGTGTTTACAATAGTGCCT    

rs2132572 (IBP3.S1) F: GGAGAATACCCAAGACAAGAAGAAC 59 40 RFLP (Alw26I) 
 R: CGAAGTCTTGGGACATTTCTGACT    

rs10255707 (IBP3.S2) F: TGGAGCAGGAAGTTACACCCACA 55 37 RFLP (MluI) 
 R: GTACTCACCCTTACGGCACGC    

rs2453839 (IBP3.S3) F: TGAACACTGTGAGCAGCATCTG 59 35 RFLP (TaiI) 
 R: (T)10 ATAAGGCATATTTGAGCTCCACGTTAACT    

rs13223993 (IBP3.S4) F: CTTCAGAGCATCCAAGGATAAAC 59 35 RFLP (MspI) 
 R: CCCAGGAAAACAAACCCAGTG    

rs2270628 (IBP3.S5) F: AAATATTAACCTTGGCTATGTGAGTCTA 58 35 RFLP (XbaI) 
 R: ATTGACCACCCTATCTATCCCA    

rs584438 (IBP4.S1) F: GTGGGTCTGAATGGGCCTGAGA 64 37 RFLP (HincII) 
 R: (T)10 ACCCCGGTGCTTCCAGCGTCAA    

rs4890114 (IBP4.S2) F: (T)10 TAACACCACTGAGGCCACCTGAG 60 35 RFLP (Eco81I) 
 R: (T)10 TGTTCCCTAACCCTGTCCCTAAGG    

rs535058 (IBP4.S3) F: (T)10 ACCCAGTCTACTTCATTTTCCTAATATT 58 40 RFLP (SspI) 
 R: CTGCCAGCCTCAGAATAAAAAAC    

rs1009728 (IBP4.S4) F: AGGGGGCTGCTCTTGTTTCT 60 35 RFLP (Eco24I) 
 R: CGCCCCATTGACCTTCATCTT    

rs1668339 (IBP4.S5) F: ATGTGGGAGGGAGGTACTGGTG 64 35 RFLP (HhaI) 
 R: (T)10 GCTTGATCTCTATTAGTGCGCTGGGAAA    

rs2245333 (IBP4.S6) F: (T)15 GCTGGGAGGCAGGCTGGTCT 60 35 RFLP (Alw26I) 



 

 

 R: (T)15 TCCCCAACCCTGGAGCTTGAGA    

Abbreviations: SNP = single nucleotide polymorphism; Tm = Annealing temperature; RFLP = restriction fragment length polymorphism. 
a The SNPs are listed down the column in the sequential order from the 5’ end to the 3’ end of the sense strand of the respective genes. They are also 

designated IGF1.S1 to IGF1.S10 for IGF1 SNPs, IBP3.S1 to IBP3.S5 for IGFBP3 SNPs, and IBP4.S1 to IBP4.S6 for IGFBP4 SNPs for the sake of easy 
reference and discussion. 

b A few primers have a poly-T tail at the 5’ end to enhance the size difference of restricted fragments for easy genotype calling. Note that probes used in 
unlabeled probe melting analysis are phosphorylated at the 3’ end to prevent extension by DNA polymerase. Underlined bases indicate mismatches to 
genomic sequences and are used to introduce restriction sites and, less commonly, to avoid formation of primer dimers or hairpins. 

 



 

 

 

 
eFigure. The linkage disequilibrium (LD) across a genomic region of 91 kb encompassing the IGF1 gene and 3 kb upstream and 
downstream of the gene. The top panel shows the exon-intron organization of IGF1. The middle panel shows the LD pattern for Han 
Chinese (CHB) and the bottom panel displays the LD pattern for whites. The data are from the HapMap Project and the figures are 
taken from the HapMap website (http://hapmap.ncbi.nlm.nih.gov/). The LD measures are indicated as correlation coefficient (r2). The 
shades of red color indicate the magnitudes of the r2 values with deep red equal to 1.0 or 100%. Note the difference in the fine-scale LD 
pattern across this region for Han Chinese and whites. 


