Supplementary Tables

Table S1: Genotyping and quality control methods in the participating studies.

Pre-imputation variant exclusion criteria

Study Array Call_lng Per SNP HWE p MAE No of SNPs gsed for Genomic control
algorithm callrate imputation parameter
ARIC Affymetrix 6.0 Birdseed <95% <10% <1% 669,450 1.036
Illumina 370 CNV - 0 & 0
CHS BeadChip BeadStudio <96% <10 <5% 306,655 1.009
DCCT/EDIC Hlumina 1 M Genome Studio - <10° <1% 947,519 i
BeadChip '
GOOD Illumina 610 BeadStudio <98% <10® <1% 553,191 -
. Illumina Quad 660 . 0 4 0
Indiana Beadchip Birdseed?2 <95% <10 <3% 539,566 1.175
LURIC Affymetrix 6.0 Birdseed?2 <98% <10 <1% 686,195 -
Illumina Human . 0 4 0
MrOS Omni1_Quad_vi-0 B BeadStudio <97% <10 <1% 740,713 1.023
MESA Affymetrix 6.0 Birdseed <96% <10 <5% 934,940 1.020
. Genotyper,
NESDA  "erleden s AT geagstudio, <95% <10’ <1% 1,110,706 1.015
‘ Birdseed
OGP-Talana Affymetrix 500K BRLMM <95% <106 <5% 362,151 1.007
SHIP-1 Affymetrix SNP 6.0 Birdseed2 <90% <10* none 869,224 1.019
SHIP-Trend IHlumina Omni 2.5 GenCall <90% <10* none 1,782,967 1.005
Twinsuk  1Umne SLE MG gy ingus <96% <10 <5% 918,282 1.002
Amish Affymetrix 500K, Birdseed <95% <107 <1% 366,169 i

Affymetrix 6.0




Table S2: Imputation and analysis methods in the participating studies.

Imputation Filtering of Statistical No of Trait
Study Imputation Backbone / imputed analysis PCA Software  SNPs used transformation Analysis method Adjustments
software - used for
NCBI build genotypes software . of PTH
analysis
. age, sex, field
1000G (March R SAS V\2/2|tMes centers, seasons,
ARIC IMPUTE2 2012 release) / none y . EIGENSTRAT natural logarithm linear regression eGFR, eGFR?,
R SNPTEST Blacks
Build 37 BMI, and PCs 1-
27TM
10
R, STATA,
1000G / ProABEL, . . . age, sex, study
CHS BIMBAM Build 37 none METAL, EIGENSTRAT natural logarithm linear regression site, PCS 1-10
MANTRA
. age, sex, season,
DCCT/EDIC IMPUTE2 1000G / Build none R, SNPTEST, EIGENSTRAT 30M natural logarithm linear regression eGFR, eGFR?,
37 SAS
BMI, PCs 1-3
HapMap A
- . . ge, season,
GOOD MACH1.0 CEU, release none R, PLINK N/A natural logarithm linear regression
. eGFR, BMI
22, build 36
1000G (March linear mixed effects
Indiana IMPUTE2 2012 release) / none GWAF N/A 30M natural logarithm age, season
- model
Build 37
1000G / Build R, SPSS, . . . age, sex, seasons,
LURIC IMPUTE2 37 none SNPTEST GCTA natural logarithm linear regression PCs 1-3
MrOS MINIMAC HapMap2 R?<0.3 R R 2.4M natural logarithm linear regression ageF,)cs:tSuf}/lzlte,
R, STATA,
1000G / ProbABEL, . . . age, sex, study
MESA IMPUTE 2 Build 37 none METAL, EIGENSTRAT 6.3M natural logarithm linear regression site, PCs 1-10
MANTRA
age, sex, seasons,
1000G (March SAS SPSS waves & chips of
NESDA MINIMAC 2012 release) / none PL’INK ' EIGENSTRAT 30M natural logarithm linear regression genotyping, BMI,
Build 37 eGFR and eGFR?,
PCs 1-3,
OGP-Talana IMPUTE2 1000G / none R, ProbABEL EIGENSTRAT 4.1M natural logarithm linear regression age, sex, PCs 1-10

Build 37



QUICKTEST,

SHIP-1 IMPUTE Build 36 duplicate RSID Rlntlgrfg;?teer:z: EIGENSTRAT 2.7M natural logarithm linear regression age, sex, PCs 1-10
Caché
QUICKTEST,
. . R, InforSense, . . .
SHIP-Trend IMPUTE Build 36 duplicate RSID InterSystems EIGENSTRAT 3.4M natural logarithm linear regression age, sex, PCs 1-10
Caché
GenABEL age, sex, seasons,
TwinsUK IMPUTE2 HapMap none ' NA 2.5M natural logarithm linear regression eGFR, eGFR?,
STATAI13 BMI
Amish IMPUTE2 1000G/ MAF 0.001 and MMAP NA natural logarithm linear regression age, sex, season

Build 37 info < 0.02

PCs indicates principal components



Table S3:

Details of PTH and covariate measurement of participating studies

Study

ARIC

CHS

DCCT/EDIC

GOOD

Indiana

LURIC

MrOS

MESA NESDA OGP-Talana SHIP-1 SHIP-Trend TWINS UK Amish
PTH
Measurement
Sample Serum Serum Plasma Serum Serum Serum Serum Serum EDTA plasma Serum Serum Serum Serum Serum
Venous, >8 Antecubital
Collection Venous, 2.8 hour . Venous, >8 hour Venous, Venous, ?8 Venous, 2.8 Venous, >8 Cubital vein, 5 . vein,
hour overnight . na. nonfasting Venous . . hour overnight  hour overnight hour . Cubital vein . Venous
method overnight overnight fast overnight fast . non-fasting overnight
fast fast fast overnight fast
fast fast
PTHF?r‘:T']eCU'e Intact Intact Intact Intact Intact Intact Intact Intact Intact Intact Intact Intact Intact Intact
Sandwich ElectroChemil.umi Immunoradiomet . .
. . . nescence b Immulite two-site
immunoassay immunolumin Two-site Immunoassa) ric Assay from immunometric 2000 chemilumino  immunoradio
(Roche Beckman Beckman- ometric assay immunoassa (ECLIA) on ;1 Scantibodies Beckman assay (Abbott Dia nos’tic metric metric assa)
Diagnostics, Unicell DxI  Coulter DxI (Diagnostic - Y (3KG600) at Unicell DxI Y ADG g IDS-ISYS IDS-iSYS Intact o B Y
Assay Indianapolis) Clinical Automated Products (Nichols Elecsys 2010 Columbia Clinical Laboratories, - Products, San Intact PTH PTH (MagiLite, (Nichols
p Institute (Roche R Abbott Park, Juan Ciba Institute
on a Roche Analyzer Immunoassay Corp., Los . . . : University Analyzer - ] ! . )
Diagnostics) Diagnostics, A 1linois) Capistrano, Corning, Diagnostics)
Elecsys 2010 Angeles, CA) Mannheim laboratory in CA. USA USA)
Analyzer Germany)y New York, NY '
Normalrange  15-65pg/ml - 68 na. 10-64pgml 18-66pgml  15-65 pg/ml 1-e6pym  17-65pgm 21107 1o gspgmi 43580 s ssopgml 11-54ng 1155 pgmi
pag/ml pmol/L pa/mi
low level:
6.1% at 14.02% low level: 16.80%
Interassay 5.1% at 33.10 . h
L o < 4.5% at o 9.7% at A a0, 0 30.1pg/ml and 0 medium level: medium level: <10% at
Co\f;fr'gfi';;"f pg/tnz"ojnd fr'r?lA’ 37pg/ml na 9% 17.5pg/ml 5.7-6.3% 8.40% 3.4% at <5% 6.64% 10.70% 40pg/ml
P9 94.5pg/ml high level: high level: 9.00%
6.84%
Covariate
Measurement (if
available)
Colorimetry Modified modified
(Kodak Jaffe reaction, Fasting serum. Colorimetr Roche kinetic Jaffé modified kinetic  Colorimetr
Ektachem calibrated by Roche COBAS Y enzymatic method . Y
- on Kodak - - . Jaffé method (Beckman
. 700 using the Integra 800 creatinine Enzymatic (Siemens . - -
modified Anal followi d Ektachem 700 hod (Roche  dry chemi Di . (Dimension Vista LX20, Lab
Serum creatinine kinetic Jaffe nalyzer olowing n.a n.a LCMSMS automate Analyzer met_ od oche —ary ¢ emistry, imension system; Dade Kodak Quest Labs
(Kodak, formula: e h analyzer (Roche Diagnostics, VITROS 250  RxL; Siemens . (Maryland)
method . : . (Kodak, Behring, Ektachem
Rochester,  SCrcalibrated Diagnostics GmbH, Analyzer Healthcare
New =-0.0726 + Corp.,Indianapoli Rochester, Mannheim Diagnostics Eschborn, dry, Roche
York)), 0.937 x s, IN) New York) Germany) Eschborn, Germany) modular)
mg/dL SCrCXx3 Germany)
. Estimated . . . . . . . . .
Estimated by Estimated by . . Estimated by Estimated by Estimated by Estimated by ~ Estimated by Estimated by Estimated by  Estimated by
fl(I‘JtIr(;rgirwull:tre CKD-EPI byEPfD' CKD-EPI Eé“ggifﬁ gy - ES“E";,""Iteed :’;’tigr:@' CKD-EPI CKD-EPI CKD-EPI CKD-EPI CKD-EPI CKD-EPI CKD-EPI  CKD-EPI
equation equation equation 44 q equation equation equation equation equation equation equation equation



Table S4: Additional Mineral Metabolite Laboratory Methods

Study

MESA

LURIC

ARIC

Serum Calcium
Serum Phosphate
25(0H)D

24,25(0H),D

Urine
phosphorus

Fractional
excretion of
phosphorus

Urine calcium

Serum Fibroblast
growth factor-23

Indirect potentiometry, DXC
Synchron analyzer (Beckman-
Coulter Inc, Brea, CA.) ¢
Timed-rate colorimetric reaction
method.®

Mass spectrometry

Mass spectrometry

Cobas 6000 analyzer (Roche
Diagnostics) in 24-hour urine
specimens.

Lower limit of detection:
3.4mg/dl
CV:1.4% - 1.7%

[urine phosphorus (mg/dl)/serum
phosphorus (mg/dl)]x[serum
creatinine (mg/dl)/urine
creatinine (mg/dl)]x100

Indirect potentiometry with
calcium ion-selective electrode

Kainos immunoassay (FGF-23
ELISA Kit; Kainos Laboratories
Inc. Tokyo, Japan). Interassay
CV for singlicate high and low

control samples:6.7% and 12.4%,

respectively.®®

o-cresolphthalein-complex
assay, CA/Hitachi 717 Roche,
Mannheim, Germany

o-cresolphthalein-complex
assay, CA/Hitachi 717 Roche,
Mannheim, Germany

Ammonium molybdate

Mass spectrometry (AB Sciex
5500, Framingham,
Massachussets)

Kainos immunoassay (FGF-23
ELISA Kit; Kainos
Laboratories Inc. Tokyo,
Japan). Interassay CV for
singlicate high and low control
samples:8.8% and 16.6%,
respectively.



Table S5: PTH-increasing allele frequency across 1000 Genomes Super Populations

PTH- PTH-increasing allele frequency
Nearest
SNP Chr Position increasing 1000 Genomes Super Population
gene

allele* EAS EUR AFR AMR SAS
rs6127099 | CYP24Al | 20 52731402 T 0.34 0.34 0.21 0.50 0.36
rs4074995 RGS14 5 176797343 G 0.86 0.71 0.92 0.77 0.76
rs219779 CLDN14 21 37833751 G 0.99 0.75 0.69 0.78 0.86
rs4443100 RTDR1 22 23372864 G 0.01 0.32 0.20 0.18 0.21
rs73186030 CASR 3 122013465 T 0.04 0.14 0.01 0.11 0.19

“From analyses in European Americans.




Supplementary Figure S1. QQ Plot for Serum Parathyroid Hormone GWAS
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Quantile-quantile plot showing observed p-values of the parathyroid hormone meta-analysis
versus expected p-values by chance.



Supplementary Figure S2. Regional Association Plots

Regional association plot showing —log10 (p-values) for all SNPs ordered by their chromosomal
position within all regions reaching p-values <5 x 10-8 in the discovery screen, as well as the
parathyroid hormone gene region. Each SNP is colored according to its correlation with the SNP
showing the lowest p-value (index SNP) within the region as specified in the color scheme.
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Figure S2a. Regional Association Plot for rs6127099
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Figure S2d. Regional Association Plot for rs4443100
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