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Supplement:  Materials and Methods. 1 

 2 

DNA Extraction: Genomic DNA was extracted, purified, and concentrated from 42 3 

parathyroid tumor specimens as previously described. (Suzuki 2010).   When a novel 4 

sequence change was found in parathyroid adenoma, germline DNA was extracted using 5 

Qiagen Blood and Tissue Kit. 6 

  7 

Gene Analysis: Sixteen coding exons including the exon-intron boundaries of p15, 8 

p16/p14, p18, p19, p21, p27, and p57 were amplified using Qiagen Hot Star Master Mix; 9 

primer sequences are published elsewhere (Agarwal et al. 2009).  Correctly sized 10 

amplicons were not produced from the second coding exon of p57  (Agarwal etal. 2009) 11 

and from the first coding exon of p19.  Amplicons were sequenced by MWG-Operon; 12 

results were analyzed using LaserGene software.   13 

 14 

Protein Expression and Analysis:  Mutations were constructed in pcDNA3.1-p18 and 15 

pcDNA3.1-p19 using Stratagene Quick Change II following manufacturer’s instructions 16 

and verified by sequencing.  Wild type and mutant plasmids were transfected into 17 

HEK293 cells (ATCC) using ExtremeGene (Roche) following manufacturer’s 18 

instructions.  HEK 293 were grown in Dulbecco’s modified Eagle’s Medium (DMEM) 19 

(supplemented with 10% fetal calf serum, 1 mM L-glutamine XL (Quality Biologicals), 20 

and 100 µg antibiotic-antimycotic per ml) at 37oC and 5% CO2.. Cells harvested after 24 21 

hours were resuspended in lysis buffer (1X TBS, .2% IGEPAL) and immediately lysed 22 

by freeze-thaw.  Protein concentrations were determined using a modified Lowry assay 23 
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(Biorad).  Whole cell lysates (20 µg/lane) were resolved by SDS-PAGE (Novex, 24 

Invitrogen) and then blotted onto PVDF membrane for 5 min 30 sec (Iblot Invitrogen) 25 

following manufacturer instructions.  Membranes were blocked with 5% Blotto in 1X 26 

TBST (Cell Signaling) for one hour before overnight incubation with anti-p19 (M-167 27 

Santa Cruz,) or anti-p18 (M-168 Santa-Cruz).  Proteins were detected with goat anti-28 

rabbit IR Dye680 LT (Licor 926-68021).  Gel loading was normalized to tubulin 29 

concentration (Calbiochem CP06) and visualized using goat anti mouse IR Dye 800 CW 30 

(Licor, 926-32210).  The LICOR Odyssey was used to visualize proteins on the blots 31 

following manufacturers’ instructions.  Transfection efficiency was qualitatively judged 32 

via detection of NPT-II (EMD-Millipore.) from the same vector. 33 

 34 

Statistics: The normal human DNA controls were from Clontech and from  two 35 

previously analyzed human random control panels, which detected 15 SNPs (Agarwal et 36 

al, 2009).  The CDKI variations reported here were compared to dbSNP. All reactions 37 

were done in triplicate.38 
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 60 

Supplement:   Legend to Figure 1. P19 sequence and structural comparisons. 61 

 62 

A.  Chromatogram of wild type p19 and of p19G792C (equivalent to p19A164T) .  The 63 

arrow above the chromatogram shows an overlapping G and A base call with an area 64 

ratio of one.  The amino acid sequence of the mutated (top) and wild type (bottom) alleles 65 

with the amino acid changed boxed in gold are shown below the trace.  Phylogenetic 66 

comparison of p19 amino acids shows only a weak conservation of A164 and other C-67 

terminal amino acid residues.  The A164 (NP_001791.1, NM_001800.3) is boxed in 68 

pink.  69 

B. Chromatogram with wild type p19 and p19T667C (corresponding to p19V123A) 70 

change. The chromatogram shows completely overlapping T and C base calls.  The 71 

amino acid sequence of the mutated (top) and wild type alleles (bottom) with the amino 72 

acid changed boxed in gold are shown below the trace.  Phylogenetic comparison of the 73 

amino acid residues in part of the fourth ankyrin repeat shows a hydrophobic residue 74 

valine (green) or isoleucine (clear) at position 123 in p19.  In p16, either an alanine 75 

(pink), valine (green) or glycine (clear) can be found in homologous position.  76 

Phylogenetic comparisons were done with MEGA 5 (Tamura, et al. 2011) and images 77 

generated using JalView(Waterhouse, et al. 2009).   78 

C.  Overlap of crystal structures for p19 (maroon, PDB 1BD8) and p16 (cyan, adapted 79 

from PDB 1BI7).  The location of valine 124 in p19 and the homologous alanine in p16 is 80 

shown by the arrow. Alanine 164 is not in the crystal structure.  Comparisons were made 81 

using Chimera providing a RMSD of circa 1.0 Å (Pettersen et al, 2004).  82 
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