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保険でCGHマイクロアレイの検査をしました。
結果が返ってきました。

返ってくる結果は生データー
症状に関係のない多型、解析のノイズ、アーティファクト、本当の原
因が含まれる。

マイクロアレイの検査結果から、〇〇と診断されました。
その根拠は----。
マイクロアレイの結果からでは、確定診断に至りませんでした。
その根拠は---。

患者様には

本日のお話は、その根拠への導き方



GenetiSure Dx Postnatal Assay「アジレント」

【中医協総ー１】臨床検査の保険適用についてから引用

アジレントホーム
ページから引用

Affymetrics CytoScan®750k Array
私は、こちらの方が詳しい。



Method 1
Size of Deletion or Duplication (in bp, kb, or Mb)

1-10 bp >10-1000 
bp >1-10 kb >10-1000 

kb ≥1 Mb

Sanger sequencing Yes Possible No No No
NGS Yes Possible Possible Possible Possible
MLPA No Yes Possible No No
Long-range PCR No No Possible Possible No
CMA
(Chromosomal micro array)

No No Possible Yes Yes
FISH No No No Possible Yes

Karyotype No No No No
Possible 
starting at 
~3 Mb

GeneReviews Glossaryから引用・改変
https://www.ncbi.nlm.nih.gov/books/NBK5191/

CNVサイズ別検出法



マイクロアレイの進化と種類
Human genome projectとともに

結果解釈の基本：アーチファクト・正常バリエーション
アレイの原理・手技から
ゲノムDNAの構造から

病的異常の見分け方のコツ
データベースの利用

昔は、我流で。
やはりメンデル遺伝の理解
現在は、充実したデーター・ベースから

LOH の解釈の落とし穴
LOHは、あくまでもLOH

実際のアレイ解析例を含めて
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BAC vector

Insert (～100 kb DNA fragment)

BAC vectorで、ヒト
genomic DNAをcloning さらに小さい（plasmid DNA)で、

ヒトgenomic DNAをcloning

シークエンス

BAC clonesでヒト（ほぼ）全ゲ
ノムカバーできたので、これを
アレイに載せよう。

BAC アレイ

Draft sequence 前(～2000年）
human genome project （NIH側）

2000～2010年ごろは、BACアレ
イによる、CNV解析が多い。

BAC cloneで、ヒトゲノ
ムカバー
1990年代後半



https://genome.ucsc.edu/FAQ/FAQr
eleases.html#release1
UCSCサイトより。

SPECIES UCSC
VERSION

RELEASE
DATE

RELEASE NAME STATUS

MAMMALS
Human hg38 Dec. 2013 Genome Reference Consortium GRCh38 Available

hg19 Feb. 2009 Genome Reference Consortium GRCh37 Available

hg18 Mar. 2006 NCBI Build 36.1 Available

hg17 May 2004 NCBI Build 35 Available

hg16 Jul. 2003 NCBI Build 34 Available

hg15 Apr. 2003 NCBI Build 33 Archived

hg13 Nov. 2002 NCBI Build 31 Archived

hg12 Jun. 2002 NCBI Build 30 Archived

hg11 Apr. 2002 NCBI Build 29 Archived (data 
only)

hg10 Dec. 2001 NCBI Build 28 Archived (data 
only)

hg8 Aug. 2001 UCSC-assembled
Archived
(data only)

hg7 Apr. 2001 UCSC-assembled
Archived
(data only)

hg6 Dec. 2000 UCSC-assembled Archived (data 
only)

hg5 Oct. 2000 UCSC-assembled Archived (data 
only)

hg4 Sep. 2000 UCSC-assembled Archived (data 
only)

hg3 Jul. 2000 UCSC-assembled Archived (data 
only)

hg2 Jun. 2000 UCSC-assembled
Archived (data
only)

hg1 May 2000 UCSC-assembled
Archived
(data only)

Initial sequencing and
analysis of the human 
genome
International Human 
Genome Sequencing 
Consortium
15 February 2001 Nature 
409, 860–921 (2001)

この時期に作られた、
ゲノム情報を使用

ヒトゲノム情報公開後は、塩
基配列をもとにアレイ作成
（オリゴアレイ）

https://genome.ucsc.edu/FAQ/FAQreleases.html#release1


ISCN
The International System for Human Cytogenomic Nomenclature (ISCN) is the 
central reference for the description of karyotyping, FISH, and microarray results, 
and provides rules for describing cytogenetic and molecular cytogenetic findings in 
laboratory reports.



Apr.12, 2022 T2T CHM13 v2.0 now available in the 
Genome Browser

Dec. 2013 released

Feb. 2009 released

現在、アレイも、NGSも、GRC37/hg19のデーターをもとにしている。

すべての有用サイトを集約：UCSCサイト



UCSC Genome Browser: News Archivesより、引用

T2T-CHM13 v2.0 was produced by sequencing the 
CHM13hTERT human cell line from a hydatiform mole, which 
is haploid, meaning it contains nearly uniform homozygosity. It 
also employed recent technologies such as HiFi and nanopore 
sequencing. 

T2T-CHM13 v2.0は、リピート配列の塩基配列を明らかにするため、独特の方法を取っている。

http://genome.ucsc.edu/goldenPath/newsarch.html


by courtesy of 函館中央病院・中島先生

GRC37/hg19のデーターをもとにして作ら
れたアレイでは、大きなマーカー染色体の
由来が検出できなかった。
(この大きなmarker染色体は、ヘテロクロ
マチン由来だったためと思われる。）

例１
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MPS (massive parallel sequencing)
Next-generation sequencing (NGS) と同じ

SNP array 
GWASゲノムワイド関連解析（Genome Wide Association 
Study)とともに発展

CGH array
BAC cloneから、oligo arrayへ。
腫瘍・先天異常の網羅的染色体検査

CNVを調べるには



新型出生前診断も染色体のCNVを検出するが----
検査の別名（専門的な名称）

Non‐invasive prenatal diagnosis (NIPD) 
無侵襲的出生前遺伝学的検査

maternal blood cell-free fetal nucleic acid (cffNA) test
母体血細胞フリー胎児遺伝子検査

手技
MPS, massive parallel sequencing

原理は
Next-generation sequencing (NGS) と同じ



massively parallel genomic sequence (MPS)法による
無侵襲的出生前遺伝学的検査（non-invasive prenatal genetic testing; NIPT），
あるいは母体血細胞フリー胎児遺伝子検査
（maternal blood cell-free fetal nucleic acid (cffNA) test）



massively parallel genomic sequence (MPS)法による
無侵襲的出生前遺伝学的検査（non-invasive prenatal genetic testing; NIPT），
あるいは母体血細胞フリー胎児遺伝子検査
（maternal blood cell-free fetal nucleic acid (cffNA) test）

Ch21

Ch21

約1000万か所のDNA断片のシークエンス解析で、
1.3％か、1.5％かの差が検出できるようになっ
た。
（Sequenome社製の機器で）

（引用先・日本産科婦人科学会雑誌第65巻第9号 関沢 明彦）

細胞DNAにも使えば、結果がデジタル的で
明確なうえ、低頻度モザイクでも検出でき
そうだが-----。



ゲノムDNA抽出

断片化（制限酵素）

リンカー付ける

PCR増幅

断片化・末端ラベル

1本鎖DNA

アレイprobeへハイブリ

SNPs array (Affymetrics)の手技



G

A

T
A

Weak annealing, 
wash away

蛍光の強さを検出

A

25bp oligo probe on array

tight annealingSNP array (Affymetrics)

• 10-100万個レベルのSNP解析が可能---
GWASに使われる。

• 1色の蛍光強度の半定量
• CNVにも応用（CytoScan array)
• ただし、臨床診断の認可は未（研究使用）



ゲノムDNA抽出

断片化（制限酵素）

Cy5でラベル（klenow酵素）

アレイprobeへハイブ
リ

Reference ゲノムDNA

断片化（制限酵素）

Cy3でラベル（klenow酵素）

CGH (Comparative Genomic Hybridization) array (Agilent)の手技



Cy5(赤）とCy3（緑）の蛍光の強さを比較

Cy5(赤)：Cy3(緑） 1：0 1：1 0：1

T

60～bp oligo probe
T

Weak 
annealing, 
wash away

tight annealingCGH array (Agilent)

• 60bp あるので、SNPあってもハイ
ブリする。（未知のSNPも無視でき
る。）

• 同時操作進行のreferenceなので、
バイアスをあまり考えなくてよい。



The SurePrint G3 CGH+SNP microarrays use the same
Agilent CGH workflow as the SurePrint CGH-only arrays.
Restriction digestion of genomic DNA allows genotyping
of SNPs located in the enzymes’ recognition sites.

Agilent’s SurePrint G3 CGH+SNP Microarray Platform
Web サイトから。

CGH array + SNP (Agilent)で、SNPをどう検出するか



T

T

Weak 
annealing, 
wash awaytight annealing

CGH array + SNP (Agilent)

• ～60bpのoligoのハイブリ条件でよい。
（20bp～を検出するわけではない）

• SNP検出もreferenceとの蛍光度の差で
検出。

60～bp oligo probe on array

T

G

T

A

A

A

制限酵素(AluI/RsaI)による切断に
より SNPs を検出

Alu I

Rsa I

AGCT

GTAC



Cy5(赤）とCy3（緑）の蛍光の強さを比較

CGH array (Agilent)

基準からの
倍率 -8倍 -4倍 -2倍

基準
(refere
nce) +２倍 +4倍 +8倍

蛍光度測定
値 0.125 0.25 0.5 1 2 4 8

log2 ratio -3 -2 -1 0 1 2 3

0

5

10

-8倍 -4倍 -2倍 基準 +２倍 +4倍 +8倍

蛍光度

-4

-2

0

2

4

-8倍 -4倍 -2倍 基準 +２倍 +4倍 +8倍

log2 ratio

Cy5(赤)sample：Cy3(緑）reference



Ratio thresholds signify gains and losses based on a theoretical ratio of a single copy gain (3:2, log2 
ratio of 0.585) and single copy loss, (1:2, log2 ratio of -1), albeit the actual ratio observed is typically 
signifi cantly lower than the theoretical. 

1/4 1/3 monosomy diploid trisomy tetrasomy 6ploid 8ploid

allele数 0 1 2 3 4

蛍光の強さ（＊） 0 0.25 0.333333 1 2 3 4 6 8

ration (2 vs ＊) 0 0.125 0.166667 0.5 1 1.5 2 3 4

log2 ratio #NUM! -3 -2.58496 -1 0 0.584963 1 1.584963 2

Cancer Informatics 2006
Computational Methods for the Analysis of Array 
Comparative Genomic Hybridization
Raj Chari, William W. Lockwood and Wan L. Lam

理論値にならないことがほとんど。ノイ
ズ、referenceのコピー数の違いなどから





CHG-arrayは、reference(どこかの個人のDNA）と
の、DNA断片の相対的量の比較。

• 均衡転座があるかどうかはわからない。

• log2の数字は、正確にコピー回数を表していると
は限らない（ISCN表記では、吟味され正確に表
示されている。）

• 増加しているDNAが隣接していないかもしれない。
（Yの短腕末端（pseudo-autosomal region)は
X末端に位置して表示ししまうことがある。と注
意書きあり）
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Harel, T., and Lupski, J. R. (2018). Genomic Disorders 
20 Years On-Mechanisms for Clinical Manifestations. 
Clin. Genet. 93 (3), 439–449. 

欠失（重複）のパターンは、二通り

SD(or LCR) SD(or LCR)





Segmental 
duplication

Segmental 
duplication

Segmental 
duplication

Recurrent CNVは、Segmental duplication (low copy repeat)どうしで起こしやすい。



Williams症候群4名の、欠失部位

SNP5.0で、初期のころの、アレイtrial



Segmental duplication(SD) (low copy repeat), Copy number 
variation (CNV) ????

Copy number variation (CNV)
ヒトによって、ある領域のDNA断片のコピー数
が違う。

Segmental duplication(SD) (low copy repeat),
1個体のヒト染色体内（ハプロイドで）、同じよ
うな（90%以上同じ）配列の断片が、あちらこ
ちらに存在する。
（だれもが、同じところに同じ数持っている。
みんな同じように存在する。）
（実際は、repeat 配列で構成されており、他人
によって1つのSDの長さや回数が違う。）
SDは、CNVの原因になりえるが、すべての
CNVの原因でない。

Aさん Bさん

Aさん Bさん

CNV

SD



Structural Variation of the Human Genome
Andrew J. Sharp, Ze Cheng, and Evan E. Eichler
Annual Review of Genomics and Human Genetics

Segmental duplication (low copy repeat)が、起こす
Recurrent CNVの推定されている機序。



F F Wagner, W A Flegel.RHD gene deletion occurred in 
the Rhesus box. Blood 2000 Jun 15;95(12):3662-8

小さな領域でも起こっている。

Rh(－)の人は、先祖に
RHCE遺伝子に存在する、
SD（LCR）どうしで、組
み換えが起こって欠失し
ている。



Segmental duplication (low copy repeat)が、起こすRecurrent 
CNVは、頻度が多いので(検査会社の）FISHで解析できることが多い。

13染色体
13染色体 (先天性網膜芽細胞腫RB1)
15染色体 (アンジェルマン症候群)
15染色体 (プラダーウイリ症候群)
17染色体 (ミラーディカー症候群)
18染色体
1染色体(1p36欠失症候群)
21染色体
22染色体(22q11欠失) (CATCH22) conotruncal anomaly face症候群
velo-cardio-facial症候群 DiGeorge症候群
4染色体 (ウォルフ・ヒルシュホーン症候群)
5染色体(ソトス症候群)
7染色体 (ウイリアムス症候群)
|
|
|

SRL会社ホームページから部分的に引用
https://test-guide.srl.info/hachioji/test/detail/01854A101



Recurrent CNVは、頻度が多いので診断できたら、参
照する資料が多い。

臨床症状、治療、頻度、遺伝形式の情報が、
容易に得られる。



CGHアレイの前に、FISHで診断できれば、費用が安くすんでよい
が-------。

症例によっては、アレイ解析が必要な場合もある。



FISHでNSD1の欠
失結果
Sotos症候群と診断。

のわりには、重症

一般的なSotos症候群欠失部位



CPLX2 (605033), THOC3 (606929), NOP16 
(612861), CLTB (118970), GPRIN1 (611239), 
SNCB (602569), UNC5A (607869), HK3 
(142570), UIMC1 (609433), ZNF346 
(605308), FGFR4 (134935), NSD1 (606681), 
RAB24 (612415), PRELID1 (605733), MXD3 
(609450), LMAN2 (609551), RGS14 
(602513), SLC34A1 (182309), PFN3 
(612812), F12 (610619), GRK6 (600869), 
DBN1 (126660), PDLIM7 (605903), DOK3 
(611435), DDX41 (608170), B4GALT7 
(604327), PROP1 (601538), NHP2 (606470), 
HNRNPAB (602688), AGXT2L2 (614683), 
COL23A1 (610043), CLK4 (607969), 
ZNF354A (602444), GRM6 (604096), 
ADAMTS2 (604539), RUFY1 (610327), 
HNRNPH1 (601035), CANX (114217), 
MAML1 (605424), LTC4S (246530), 
MGAT4B (604561), SQSTM1 (601530), 
MAPK9 (602896), GFPT2 (603865), CNOT6 
(608951), SCGB3A1 (606500), FLT4 
(136352), MGAT1 (160995), ZFP62 (610281), 
BTNL3 (606192), TRIM7 (609315), TRIM41 
(610530), GNB2L1 (176981)

アレイで、NSD1を含む大きな欠失を検出

by courtesy of 函館中央病院・中島先生



Loss
17 p11.2
1279.711bp

TNFRSF13B, MPRIP, PLD6, FLCN, COPS3, NT5M, 
SMCR9, MED9, RASD1, PEMT, RAI1, SMCR5, SREBF1, 
MIR33B, TOM1L2, LRRC48, ATPAF2, C17orf39, DRG2, 
MYO15A

Smith-Magenis Syndromeは、
RAI1のhaploinsufficiency で
発症
FISH診断用probeは、 RAI1で
ない。

by courtesy of 北見赤十字病院・白石先生

FISHで陰性、アレイでSMS



Harel, T., and Lupski, J. R. (2018). Genomic Disorders 
20 Years On-Mechanisms for Clinical Manifestations. 
Clin. Genet. 93 (3), 439–449. 

欠失（重複）のパターンは、二通り

SD(or LCR) SD(or LCR)



Non-recurrent CNVは、同じ欠失範囲の症例が、見つかる
可能性が少ない。
どう、診断を進めるか。



These patients showed similar clinical 
features including severe neonatal 
hypotonia, neonatal feeding 
difficulties, respiratory distress, 
characteristic facial features, and 
severe developmental delay.
NRG2 is one of the members of the 
neuregulin family related to neuronal 
and glial cell growth and 
differentiation, thus making NRG2 a 
good candidate for the observed 
phenotype. Moreover, PURA is also a 
good candidate because Pura-
deficient mice demonstrate postnatal 
neurological manifestations. 

Hosoki K, et al. Clinical phenotype and candidate genes for the 5q31.3 
microdeletion syndrome. Am J Med Genet A. 2012 Aug;158A(8):1891-

5p31.3 deletion syndrome (?)





正確な場所は、確認しておいた方がよい。

染色体（chr#:)とbpの場所を打ち込む



Xp22.33欠失症候群を探す、など、染色体bandで、疾患探すの
もよいが-----。



22q11.2 Deletion Syndrome
アレイの結果は、22q11.2欠失と示しているが------

欠失の切断点は、通常と違う遠位に位置

by courtesy of 函館中央病院・中島先生



22q11.2 Deletion Syndrome

McDonald-McGinn DM, Hain HS, Emanuel BS, et al. 22q11.2 Deletion 
Syndrome. 1999 Sep 23 [Updated 2020 Feb 27]. In: Adam MP, 
Ardinger HH, Pagon RA, et al., editors. GeneReviews® [Internet]. 
Seattle (WA): University of Washington, Seattle; 1993-
2022. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK1523/

DiGeorge症候群と症状が違う。



22q11.2欠失症候群

by courtesy of 帯広厚生病院・河野先生



Non-recurrent CNVは、同じ欠失範囲の症例が、見つかる
可能性が少ない。
どう、診断を進めるか。

• 同じ領域の欠失例を集める。（DECIFERやClinVar
のデーターベースや、論文から）

• 欠失範囲と臨床症状の比較
• 欠失内の遺伝子で、haplo-insufficiencyで発症する

ものがないかどうか調べる。
• その遺伝子の機能や、機能不全の症状が、患者と一

致しているか調べる
• 新しい症候群？として報告する？
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(1) 機能喪失型変異
loss of function mutation

(2) 機能獲得型変異
gain of function mutation 

(3) ハプロ不全
haploinsufficiency 

(4) 優性阻害効果
dominant negative  effect 

常染色体優性(顕性)遺伝病
(autosomal dominant disorders)

deletionで発症するの
は、これ



(3) ハプロ不全
haploinsufficiency 

常染色体優性(顕性)遺伝病
(autosomal dominant disorders)



(1) 機能喪失型変異
loss of function mutation

常染色体優性(顕性)遺伝病
(autosomal dominant disorders)

deletionで、ある遺伝子が途中で
切断されていたら、あり得るかも
しれないが----

------Sequenceで解析



(2) 機能獲得型変異
gain of function mutation 

常染色体優性(顕性)遺伝病
(autosomal dominant disorders)

------Sequenceで解析
(未知の場合、解釈は困難）

deletionで、両端の遺伝子からの、fusion
タンパクができないこともないが----



(5) 優性阻害効果dominant negative effect 

常染色体優性(顕性)遺伝病
(autosomal dominant disorders)

------Sequenceで解析
(未知の場合、解釈は困難）

理論的には、Dominant 
negative effectを起こす
遺伝子が、deletion起こ
せば症状はない（軽い）
はずだが----



常染色体劣性(潜性)遺伝病
(autosomal recessive disorders)

劣性遺伝病保因者の、原因遺伝子のもう片alleleが欠失を起こすこともありえるが--------
LOHの検出でUPDが明らかになり、インプリンティング疾患でなくても、劣性遺伝病の変
異遺伝子が載っていれば、片親のみの保因者でも発症することもありえるが-------

------Sequenceで解析

UPD欠失Homozygote variation
Compound heterozygote 
variation



とは言え、やはりアレイで検出するのは、ハプロ不全
(haploinsufficiency)による発症

欠失内（重複内）の遺伝子全部の効果で考えると、病態は説明できない。
ハプロ不全(haploinsufficiency)を起こす遺伝子を見つけないといけない。
その遺伝子の働きから、症状が説明できる。

２alleleからの発現量必要

１alleleからの発現量で十分

１alleleからの発現量で十分

この遺伝子機能不全





CALM3 (114183), PTGIR (600022), DACT3 (611112), 
PRKD2 (607074), STRN4 (614767), FKRP (606596), 
SLC1A5 (109190), AP2S1 (602242), ARHGAP35 
(605277), NPAS1 (603346), SAE1 (613294), BBC3 
(605854), C5AR1 (113995), GPR77 (609949), SLC8A2 
(601901), NAPA (603215), GLTSCR1 (605690), EHD2 
(605890), GLTSCR2 (605691), SEPW1 (603235), TPRX1 
(611166), CRX (602225), SULT2A1 (125263), BSPH1 
(612213), ELSPBP1 (607443), CABP5 (607315)

19q13.32 deletion syndrome 

6q22.31 (no report)

NKAIN2, STL, RNF217, TPD52L1, HDDC2, 
LOC643623, HEY2, NCOA7, HINT3, TRMT11, 
MIR5695, CENPW, RSPO3, RNF146, ECHDC1, 
KIAA0408, SOGA3, C6orf58, THEMIS, PTPRK, LAMA2

6q22.31 4793kb deletion

19q13.32 1534 kb deletion



6q22.31 (no report)
NKAIN2 (609758), - (602532), TPD52L1 (604069), 
HEY2 (604674), NCOA7 (609752), HINT3 (609998), 
CENPW (611264), RSPO3 (610574), RNF146 (612137), 
ECHDC1 (612136), THEMIS (613607), PTPRK 
(602545), LAMA2 (156225)

病的意義は？



12p11.23
494 kb deletion
欠失遺伝子
STK38L, ARNTL2, C12orf70, PPFIBP1



(私の利用している）
解釈のための有用サイト・データーベース

• NCBIから、リンク先に行ってます。
• UCSCから、リンク先に行ってます。

いつも開けるのはこの２つ。



遺伝子名からアプローチするならNCBI (集約サイト）





すべての有用サイトを集約：UCSCサイト













Entries in the ClinVar CNVs track are colored by type of variant, among others:
• red for loss
• blue for gain
• purple for inversion
• orange for insertion
A light-to-dark color gradient indicates the clinical significance of each variant, with the lightest shade being 
benign, to the darkest shade being pathogenic. Detailed information on the CNV color code is described here.
Entries in the ClinVar SNVs and ClinVar Interpretations tracks are colored by clinical significance:
• red for pathogenic
• dark blue for variant of uncertain significance
• green for benign
• dark grey for not provided
• light blue for conflicting
The variants in the ClinVar Interpretations track are sorted by the variant classification of each submission:
• P: Pathogenic
• LP: Likely Pathogenic
• VUS: Variant of Unknown Significance
• LB: Likely Benign
• B: Benign
• OTH: Others
The size of the bead represents the number of submissions at that genomic position. For track display clarity, 
these submission numbers are binned into three categories:
• Small-sized beads: 1-2 submissions
• Medium-sized beads: 3-7 submissions
• Large-sized beads: 8 or more submissions

https://genome.ucsc.edu/goldenPath/help/hgCnvColoring.html




GeneReviews
疾患のレビュー、症状、遺伝子検査法、遺伝カウンセリング法、臨床フォローの仕方など、専門家の
レビュー。ここにヒットする遺伝子（遺伝性疾患）があれば、簡単にその疾患全体を理解できる。た
だし、稀な疾患・稀な遺伝子変異は載っていない。

OMIM
Mendelian Inheritance in Man (MIM)のオンライン版
遺伝性疾患の多くを網羅している。表現型・遺伝子・遺伝子発見の歴史など。ジョンズ・ホプキンス
大学が、その遺伝子（遺伝子疾患）に関するすべての論文から、重要部位を拾い上げて総論的に説明。
ただし、variationの説明は少ない（全部を網羅していない）。所見は詳しいが、臨床フォローなど記
載されない。

ClinVar
DECIPHER
ClinGen
多様なプラットフォーム、ソフトから得られた、CNVの寄せ集め。ハプロ不全の遺伝子を予測してく
れる。症状の表記も、さまざま（登録者に任せられている。症状がない、pathogenicのみもあり）。

臨床的

研究的



Genomic DNA

mRNA

protein

AAAAAAAAAAA

5’ region のnon-sense variationは、
non-sense mediated mRNA decayを
来たしhaploinsufficiencyと同等の
variation（のことがある）

上流のsplicingの異常は、まったく違
うたんぱく質になるため、
haploinsufficiencyと同等のvariation
（のことがある）

Nonsynonymous missense variation
だけなら、gain of function, loss of 
function,  haploinsufficiency, 
dominant negativeのどれによる機能
不全か判断は難しい。

遺伝子の機能不全の機序を、自分で推
測する
（なら、今までの発症しているvariationを寄せ集め
てくる。）



PURA gene variation map



GenomAD（ノマド）など
次世代シークエンス解析で、様々な研究で調べられたヒトのエキソームやゲノム塩基配列のデータ
ベース。先天異常の人のサンプルは、入っていない（はず）なので、ここにあるvariationは、
pathogenicでない可能性が高い。したがって、欠失内の関連しない遺伝子を振るい落とせる（可能性
がある。）ただし、non-sense variationの位置からhaploinsufficiencyを予想することも必要
（ClinVarなどが、ソフトでやっているようなこと）

臨床的

研究的

欠失内の遺伝子は、表現型
に関連していないかも。
と思ったら、正常人のデー
ターベースで、正常人のそ
の遺伝子のvariationを調べ
てみる手もある。



ClinVar
The ClinVar SNVs track displays substitutions and indels shorter than 50 bp and the ClinVar CNVs 
track displays copy number variants (CNVs) equal or larger than 50 bp. 
The ClinVar Interpretations track displays the genomic positions of individual variant submissions and 
interpretations of the clinical significance and their relationship to disease in the ClinVar database.

DECIPHER
The DECIPHER database of submicroscopic chromosomal imbalance collects clinical information 
about chromosomal microdeletions/duplications/insertions, translocations and inversions, and 
displays this information on the human genome map.

ClinGen
Clinical Genome Resource (ClinGen) tracks display data generated from several key curation activities 
related to gene-disease validity, dosage sensitivity, and variant pathogenicity.

現在は、データーベースが充実し、ほぼすべての遺伝
子機能不全の機序が推測（確定）できる。



HTTHMG2003 81by courtesy of 天使病院・外木先生・川端先生



返ってくる結果は生データー
症状に関係のない多型、解析のノイズ、アーティファクト、本当
の原因が含まれる。

マイクロアレイの検査結果から、19q13.32 deletion syndrome 
と診断されました。
その根拠は、アレイで検出された欠失と、過去の症例報告と部位
が一致しました。5例以上、症例報告されており、その症状や経
過を調べて、本児に役立てましょう。

患者様には

本日のお話は、その根拠への導き方



返ってくる結果は生データー
症状に関係のない多型、解析のノイズ、アーティファクト、本当の原
因が含まれる。

マイクロアレイの結果からでは、確定診断に至りませんでした。
アレイ結果では、12p11.23に494 kb deletionを認め、４つの欠失遺伝
子の欠失がありましたが、臨床的に問題にならなそうです。

その根拠は---。
アレイで検出された欠失と、過去の症例報告と部位が一致しましたが、
正常の多型との登録があります。また、４つの遺伝子は、２つの
alleleの一つの欠失では、症状が出ないと登録されているからです。
ただ、今後重要な意義が明らかになるかもしれません。診断のために
次の検査を進めましょうか。

患者様には



マイクロアレイの進化と種類
Human genome projectとともに

結果解釈の基本：アーチファクト・正常バリエーション
アレイの原理・手技から
ゲノムDNAの構造から

病的異常の見分け方のコツ
データベースの利用

昔は、我流で。
やはりメンデル遺伝の理解
現在は、充実したデーター・ベースから

LOH の解釈の落とし穴
LOHは、あくまでもLOH

実際のアレイ解析例を含めて



Homozygote region
(loss of heterozygote)

LOH(loss of heterozygote) 
２つのalleleに同じ（大きな）ハプロブロックを持っているということ。

近親婚でない場合、２つのallele
の多型はバラバラ

近親婚になるほど、２つのallele
が同じ確率が高くなる。



LOH（loss of heterozygosity)

近親婚であればあるほど、
LOH（loss of 
heterozygosity)は増える



Homozygote region
(loss of heterozygote)

LOH部位の遺伝子から、劣性遺伝病が推測できる（かも、しれない）。

劣性遺伝病にもアレイ解析が役に立つかもしれない。



LOH（loss of heterozygosity)

by courtesy of 外木先生

染色体の一部に、LOH
がある。
偶然の同一ハプロブ
ロックにしては、大き
すぎる気がする。



減数分裂第1分裂と、組み換え染色体の、LOH例



たとえ、SNPアレ
イでの解析でも、本
人だけのLOH解析
では、必ずしも
UPDを検出できる
とは限らない。

減数分裂第1分裂と、組み換え染色体の、LOH例



減数分裂第2分裂と、組み換え染色体の、LOH例



SNPアレイでLOHが検
出されたら、不分離の発
症機序を推測できること
がある。
しかし、セントロメアの
近傍は不明なことが多い。

減数分裂第2分裂と、組み換え染色体の、LOH例



S-3RXGV BB 2.29E-06 1249.12 2509.586 TT AB 9.42E-06 2246.487 1875.893 CT BB 9.63E-07 1394.919 2878.999 TT rs2092173 22 37931846
S-3HMEU BB 3.27E-11 321.1925 1051.827 CC BB 0.001715 357.8103 857.2513 CC BB 1.46E-07 464.2122 1311.409 CC rs6020308 22 37963319
S-4TENX BB 0 440.1001 2591.153 GG BB 0 428.3929 2264.597 GG BB 0 467.1968 2666.64 GG rs7388409 22 37966409
S-3VVPY AA 0 1243.478 386.7651 AA BB 0 208.8714 1669.598 GG AA 0 1232.306 456.5984 AA rs5756736 22 37970189
S-3JZMP AB 0 1757.408 785.4417 CT AA 0 3262.571 216.7632 CC AB 0 2925.138 1200.796 CT rs5750457 22 37976791
S-4NJFL AA 0 2161.467 791.6029 GG AA 1.42E-12 1338.081 652.3271 GG AA 0 2104.712 868.8072 GG rs1216703 22 37977282
S-4DPWD AB 4.13E-09 1620.006 1343.529 AG AB 7.23E-06 1340.108 992.2795 AG AB 1.11E-12 1600.002 1503.382 AG rs9917559 22 37977305
S-3PGYR AB 0 1331.396 1190.983 CT AA 0 1596.555 295.2327 CC AB 0 1146.549 1200.824 CT rs1216706 22 37977481
S-4HDRV BB 0 425.9926 2324.13 TT BB 0 602.0434 3154.585 TT BB 0 646.4796 2916.471 TT 22 37990156
S-4IMTI AB 9.90E-09 1712.492 1804.638 CT AA 0.002454 2326.658 1262.031 CC AB 0.002601 2279.2 1630.357 CT rs3510351 22 38001748
S-4DGGQAB 0 1961.621 1626.634 AG AB 0 1762.428 1508.433 AG AB 0 2388.734 1581.513 AG rs6223667 22 38076063
S-3LAEZ AA 4.44E-16 998.2465 230.9962 GG AB 1.60E-12 643.2614 530.3416 GA AA 3.33E-15 1369.554 331.4868 GG rs5756763 22 38079239
S-3QJBQ BB 0 231.1189 1438.72 CC BB 0 196.3472 1735.831 CC BB 0 248.9559 2413.298 CC rs1042772 22 38093252
S-4JGCT AA 0 2616.128 878.5574 CC AA 3.62E-14 1858.428 735.7822 CC AA 0 2659.725 952.7524 CC rs4821705 22 38152929
S-3HOGX BB 0 1026.736 2632.755 GG BB 0 1020.323 2757.499 GG BB 0 908.4058 2514.428 GG rs6000915 22 38266098
S-4PMRR BB 0 398.5496 2003.898 GG BB 0 315.4215 2314.955 GG BB 0 346.0628 1532.508 GG rs3026635 22 38339881
S-4QZZX BB 0 294.8399 4029.463 CC BB 0 364.6998 3617.557 CC BB 0 320.951 4180.012 CC rs9610885 22 38353946
S-3ZWQR BB 0 450.0848 2485.871 AA BB 0 417.2477 2427.753 AA BB 0 566.2783 3006.983 AA rs3026653 22 38387933
S-4AFTW BB 2.59E-04 624.59 1232.194 TT AA 1.60E-14 807.0662 225.8022 GG BB 9.76E-06 680.7971 1461.035 TT rs84770 22 38390128
S-3KOTA BB 0 194.2481 1460.665 GG BB 0 186.4743 1282.291 GG BB 0 154.7517 917.1256 GG rs7341782 22 38397308
S-4DDKN AA 0 1726.847 438.2258 AA BB 4.76E-09 666.6611 1502.754 GG AA 0 1999.724 510.9212 AA rs139897 22 38399098
S-3PQYD BB 6.21E-10 190.8186 908.3595 CC AA 7.93E-08 498.9148 211.5596 TT BB 4.89E-13 219.8988 1286.805 CC rs5995529 22 38415721
S-3NYEH AA 0 872.1786 188.1485 AA AA 0 697.8786 155.5952 AA AA 0 1245.613 166.9975 AA rs7388460 22 38543941
S-3MULY AB 2.96E-13 2181.136 820.0771 CG AA 0 2852.951 265.6102 CC AB 0 2214.934 1171.567 CG rs9622746 22 38564041
S-3ZRCB BB 2.19E-05 665.0119 1656.778 GG BB 6.98E-06 672.6444 1726.809 GG BB 6.40E-08 637.5514 1850.677 GG rs2267368 22 38565209
S-3GCRB BB 0 544.6918 2601.879 CC BB 0 411.4482 2781.459 CC BB 2.22E-16 488.4583 2167.797 CC rs132991 22 38566331
S-3OVZI BB 2.43E-11 699.958 1477.133 AA BB 1.53E-10 536.41 1099.586 AA BB 1.46E-07 798.646 1468.748 AA rs6001045 22 38576588
S-3KJRY BB 8.34E-05 392.5335 990.8212 CC BB 2.89E-05 408.7593 1053.534 CC BB 2.15E-06 407.992 1106.799 CC rs7290935 22 38588584
S-3FWXI AB 1.13E-13 777.4965 1039.85 CA BB 0 252.8249 1488.484 AA AB 4.41E-11 828.2264 1202.846 CA rs4821767 22 38614129
S-4CJDO AB 0 4110.793 3008.351 AC AA 0 5626.594 1126.22 AA AB 0 3489.196 2750.268 AC rs5756980 22 38625033
S-4HZGN AA 8.88E-16 1466.718 377.3308 CC AA 8.73E-11 1546.086 482.3827 CC AA 4.06E-10 1280.825 410.0413 CC rs135737 22 38680361
S-4TMFE BB 0 676.2626 2206.143 GG BB 3.33E-15 810.2054 2187.973 GG BB 0 688.5778 1979.445 GG rs135745 22 38683637
S-4JKPF BB 0 313.1643 1898.153 CC BB 0 446.151 1994.932 CC BB 0 354.8293 2201.05 CC 22 38753956
S-3AQCD AA 5.52E-11 2390.666 419.2849 GG AB 2.57E-05 1752.638 958.3095 GA AA 8.01E-10 2157.971 395.4477 GG 22 38789936
S-4AQQX AA 1.03E-11 1592.818 850.6754 TT AB 4.10E-05 1083.854 1487.534 TA AA 3.65E-06 1381.369 1037.198 TT 22 38790131
S-4BEGT AA 1.16E-09 721.3229 293.9047 CC AA 1.75E-07 620.6772 289.6891 CC AA 4.59E-11 816.0758 304.7029 CC rs2413533 22 38819349
S-3BDLR AB 0 2133.845 1836.772 AG AB 0 2038.484 1760.915 AG AB 0 2375.981 2100.785 AG rs743942 22 38819613
S-3YWCC BB 7.36E-10 655.6632 1264.612 AA BB 1.20E-14 511.4477 1175.362 AA BB 1.40E-12 645.405 1375.248 AA rs196060 22 38824633
S-4AXTD BB 3.06E-07 1122.911 2129.594 GG AA 8.09E-05 1611.213 995.2803 CC NoCall 0.24716 1125.212 1527.254 rs196088 22 38844803
S-3PKJX AA 9.63E-08 3528.27 1612.79 GG AA 4.44E-08 2895.015 1306.257 GG AA 2.92E-06 3415.034 1653.025 GG rs1946990 22 38912771
S-3WTRL BB 0 293.9169 1590.33 CC BB 0 345.1157 1475.18 CC BB 0 375.5329 1897.472 CC rs6001148 22 38936420
S-3ZSBK BB 0 240.1852 2167.644 GG BB 0 207.6348 2228.943 GG BB 0 243.9241 2230.441 GG rs6001163 22 38982659
S-3PNCD AA 8.70E-14 1023.003 308.4405 AA AB 3.85E-07 579.5721 472.716 AC AA 0 1143.517 262.9578 AA rs5750630 22 38985818
S-4CWFF AA 5.70E-04 2545.255 1158.168 CC AB 1.71E-05 1888.501 1917.534 CT AB 0.030925 1957.06 1102.286 CT rs5757213 22 39053888
S-4CXTP AB 2.89E-15 1596.603 1321.721 CT AB 2.20E-13 2014.758 2061.657 CT AB 3.11E-15 1742.924 1440.571 CT rs6001203 22 39099602
S-4KASC BB 0.025291 646.8398 1512.532 CC NoCall 0.191757 723.2863 1467.175 BB 0.001793 677.3289 1880.16 CC rs1699930 22 39126175
S-3HILX BB 4.09E-14 858.1873 2573.464 GG BB 1.30E-10 728.8164 1891.985 GG BB 1.33E-13 578.679 1699.04 GG rs4303811 22 39157755
S-4LHUR BB 0 296.5711 1684.214 CC BB 0 320.6531 1949.203 CC BB 0 340.2176 1817.426 CC rs6001225 22 39184639
S-4DRDR BB 0 497.7517 3401.539 CC AB 0 1944.646 2298.779 TC BB 0 579.4398 3502.942 CC rs741977 22 39216301
S-3LNBL BB 0 901.9164 2534.945 CC BB 2.00E-15 1163.784 2987.703 CC BB 7.01E-13 1058.588 2444.208 CC rs1215976 22 39272641
S-3VKKV AA 0 3612.203 888.5278 GG AA 4.37E-14 3696.346 1282.658 GG AA 1.60E-11 3614.204 1344.039 GG rs9619770 22 39273242
S-3ADHD AA 2.67E-10 2050.267 962.2546 AA AB 1.55E-11 1416.652 1397.119 AT AA 3.40E-08 1936.732 981.3079 AA rs765080 22 39276470
S-4HZKO BB 4.45E-06 479.9058 670.7643 AA BB 5.29E-10 385.3564 678.1527 AA BB 4.68E-04 486.5619 603.9941 AA rs4603874 22 39300048
S-4NMQYBB 0 383.723 2070.614 CC AA 0 1264.419 318.8992 AA BB 0 444.1944 1932.413 CC rs4820357 22 39306630
S-3VPUJ BB 1.76E-06 1367.44 2355.346 GG AA 0 3155.915 568.467 AA BB 2.61E-07 1055.803 1900.159 GG rs5757395 22 39343292
S-4SFEK BB 3.02E-10 1005.924 2508.931 GG BB 5.48E-13 788.061 2193.795 GG BB 3.33E-15 889.3601 2705.956 GG rs1737061 22 39350222
S-4GUMS AA 0 1594.659 233.1378 TT AA 0 1637.635 192.0119 TT AA 0 2442.051 314.0401 TT rs5750734 22 39449503
S-4MAAK AA 1.09E-13 1576.477 354.4441 CC AA 1.78E-15 1848.507 389.0586 CC AA 1.40E-06 1344.585 394.5132 CC rs139317 22 39499902
S-4BGIE BB 0 508.0541 2087.976 AA BB 0 379.0414 1640.829 AA BB 0 673.4887 2520.742 AA rs6001442 22 39506976
S-3MAGR AA 0 2506.823 483.5414 TT BB 6.66E-16 1018.977 3635.929 CC AA 0 2168.24 537.583 TT rs139416 22 39554749
S-3QTEY AA 2.22E-15 1896.475 501.951 CC AA 5.33E-15 2106.298 564.2986 CC AA 0 1815.547 432.6598 CC 22 39564814
S-4DMCMBB 0 227.1428 1859.559 CC AB 0 1337.602 1278.273 AC BB 0 277.1887 1898.991 CC rs1248471 22 39608193
S-3HEEY AA 1.58E-08 1894.774 1019.833 AA AB 1.32E-13 1551.211 1964.895 AG AA 6.39E-11 2350.779 1145.899 AA rs5757565 22 39608904
S-3YPPK AA 0 3705.56 672.2317 TT AB 2.22E-16 2679.743 2228.586 TG AA 0 3261.171 660.928 TT rs9622978 22 39625068
S-4LSFM BB 0 247.6292 747.3698 TT BB 7.18E-08 343.6089 681.1245 TT AB 4.81E-05 242.226 317.1126 CT rs2413582 22 39659654
S-3YPXB AA 0 3105.883 672.8646 CC AA 2.22E-16 2501.723 616.8906 CC AA 6.28E-12 2818.147 817.4631 CC rs1569499 22 39769818
S-3FIBP BB 0 436.2765 1567.576 TT BB 0 362.6868 1514.439 TT BB 8.88E-16 560.3447 1887.373 TT rs9611169 22 39783027
S-3IVNL BB 0 229.3341 1312.759 GG BB 2.66E-15 283.4504 1363.993 GG BB 0 341.3297 1824.838 GG rs5750810 22 39792943
S-3YUMF AA 2.60E-12 1612.221 493.178 TT AA 0 1846.936 439.3357 TT AA 6.44E-14 1475.358 420.3192 TT rs5750816 22 39810379
S-4QNDNBB 2.26E-07 1102.933 2379.584 GG BB 1.68E-06 1016.244 2075.814 GG BB 1.21E-05 1040.794 2014.453 GG rs5757659 22 39812409
S-3HJFE BB 0 593.14 1778.345 GG BB 1.33E-15 664.9394 1903.842 GG BB 0 448.6474 1449.636 GG rs4821895 22 39823015
S-3WBAC BB 0 369.551 1820.088 TT BB 0 587.0416 2022.09 TT BB 0 638.5577 2252.24 TT rs9306336 22 39873470
S-3SEYU BB 1.33E-15 799.009 2550.879 AA BB 0 756.8583 2520.605 AA BB 0 741.4095 2561.188 AA rs8137469 22 39911354
S-3KMGF NoCall 0.247915 590.756 283.2015 AB 0.036992 612.6437 382.7589 TC AB 8.82E-04 689.6386 559.6496 TC rs1700129 22 39932935
S-3CILZ BB 1.61E-06 639.6074 1145.346 TT BB 2.35E-05 554.6635 927.5775 TT BB 0.021065 737.6267 1036.81 TT 22 39958668
S-4RVVG BB 0 161.5767 604.0286 TT BB 0 173.2984 637.7008 TT BB 1.89E-13 263.854 743.7565 TT rs5995759 22 40006626
S-3EDBJ BB 1.33E-14 315.8398 648.366 TT BB 0 233.3246 594.4681 TT BB 0 266.0117 799.5056 TT rs136812 22 40021614
S-3TLFG AA 1.53E-11 1861.083 337.4677 GG AA 2.07E-14 2119.095 332.8735 GG AA 4.33E-10 1908.562 372.1254 GG rs5757759 22 40043812
S-4EGGH BB 0 504.6044 2076.344 CC BB 2.72E-13 613.8038 2019.549 CC BB 3.55E-14 612.4572 2085.012 CC rs1700145 22 40173898

結果は、母親22番染色体2本と
fullの染色体上、genotypeが
一致。
減数分裂第1分裂時の、不分離
の可能性高い。
22番染色体UPDで、インプリ
ンティング疾患は、知られて
いない。
母親UPDのため、母親保因者
としての、劣性遺伝病か？
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		# Annotation DB Used: C:\ProgramData\Affymetrix\ChAS\Library\CytoScan750K_Array.na32.3.annot.db

		# Array Type Name: CytoScan 750K Array

		# Array Type Internal Name: CytoScan750K_Array

		# Export GUID: 07dc0e7d-5f83-4111-966f-a15e005c363e

		# Array Annotation Database NetAffx Build: 32.3

		# UCSC Genomic Version: hg19

		# NCBI Genomic Version: 37

		# dbSNP Version: 132

		# CHP File 1: C:\GeneChip_Data\#1_Takai_Mother_Tenshi.cy750K.cychp (NA32.3)

		# CHP File 2: C:\GeneChip_Data\#2_Takai_Father_Tenshi.cy750K.cychp (NA32.3)

		# CHP File 3: C:\GeneChip_Data\#2_Takai_Yuzuki_Tenshi.cy750K.cychp (NA32.3)

		# Input Chromosome: 22

		# Input Region: 37888220 to 51304566

		# Output Chromosome: All

		Probe Set ID		#1_Takai_Mother_Tenshi.cy750K Call Codes		#1_Takai_Mother_Tenshi.cy750K Confidence		#1_Takai_Mother_Tenshi.cy750K Signal A		#1_Takai_Mother_Tenshi.cy750K Signal B		#1_Takai_Mother_Tenshi.cy750K Forward Strand Base Calls		#2_Takai_Father_Tenshi.cy750K Call Codes		#2_Takai_Father_Tenshi.cy750K Confidence		#2_Takai_Father_Tenshi.cy750K Signal A		#2_Takai_Father_Tenshi.cy750K Signal B		#2_Takai_Father_Tenshi.cy750K Forward Strand Base Calls		#2_Takai_Yuzuki_Tenshi.cy750K Call Codes		#2_Takai_Yuzuki_Tenshi.cy750K Confidence		#2_Takai_Yuzuki_Tenshi.cy750K Signal A		#2_Takai_Yuzuki_Tenshi.cy750K Signal B		#2_Takai_Yuzuki_Tenshi.cy750K Forward Strand Base Calls		dbSNP RS ID		Chromosome		Chromosomal Position

		S-3RXGV		BB		2.29E-06		1249.1199		2509.5857		TT		AB		9.42E-06		2246.487		1875.893		CT		BB		9.63E-07		1394.9193		2878.9985		TT		rs2092173		22		37931846

		S-3HMEU		BB		3.27E-11		321.19247		1051.8265		CC		BB		0.0017154043		357.81033		857.25134		CC		BB		1.46E-07		464.21216		1311.4089		CC		rs60203080		22		37963319

		S-4TENX		BB		0		440.10013		2591.1533		GG		BB		0		428.3929		2264.5967		GG		BB		0		467.19678		2666.6401		GG		rs73884090		22		37966409

		S-3VVPY		AA		0		1243.4777		386.76514		AA		BB		0		208.87135		1669.5978		GG		AA		0		1232.3064		456.59836		AA		rs5756736		22		37970189

		S-3JZMP		AB		0		1757.4075		785.4417		CT		AA		0		3262.5713		216.76315		CC		AB		0		2925.1382		1200.796		CT		rs5750457		22		37976791

		S-4NJFL		AA		0		2161.4668		791.6029		GG		AA		1.42E-12		1338.0812		652.3271		GG		AA		0		2104.712		868.8072		GG		rs12167035		22		37977282

		S-4DPWD		AB		4.13E-09		1620.0057		1343.5294		AG		AB		7.23E-06		1340.1077		992.27954		AG		AB		1.11E-12		1600.0023		1503.3824		AG		rs9917559		22		37977305

		S-3PGYR		AB		0		1331.3956		1190.9825		CT		AA		0		1596.5549		295.23267		CC		AB		0		1146.5492		1200.824		CT		rs12167061		22		37977481

		S-4HDRV		BB		0		425.99258		2324.13		TT		BB		0		602.0434		3154.5847		TT		BB		0		646.4796		2916.4707		TT				22		37990156

		S-4IMTI		AB		9.90E-09		1712.4917		1804.6384		CT		AA		0.0024541318		2326.6575		1262.0308		CC		AB		0.002601029		2279.2002		1630.357		CT		rs35103516		22		38001748

		S-4DGGQ		AB		0		1961.6213		1626.6339		AG		AB		0		1762.4282		1508.4329		AG		AB		0		2388.734		1581.5128		AG		rs62236673		22		38076063

		S-3LAEZ		AA		4.44E-16		998.24646		230.99623		GG		AB		1.60E-12		643.26135		530.34155		GA		AA		3.33E-15		1369.5537		331.4868		GG		rs5756763		22		38079239

		S-3QJBQ		BB		0		231.11891		1438.72		CC		BB		0		196.3472		1735.831		CC		BB		0		248.95586		2413.2976		CC		rs10427722		22		38093252

		S-4JGCT		AA		0		2616.128		878.55743		CC		AA		3.62E-14		1858.428		735.7822		CC		AA		0		2659.7249		952.7524		CC		rs4821705		22		38152929

		S-3HOGX		BB		0		1026.7356		2632.7546		GG		BB		0		1020.3229		2757.499		GG		BB		0		908.4058		2514.428		GG		rs6000915		22		38266098

		S-4PMRR		BB		0		398.54956		2003.8978		GG		BB		0		315.42145		2314.9548		GG		BB		0		346.06284		1532.5084		GG		rs3026635		22		38339881

		S-4QZZX		BB		0		294.83994		4029.4631		CC		BB		0		364.69977		3617.5566		CC		BB		0		320.95096		4180.0117		CC		rs9610885		22		38353946

		S-3ZWQR		BB		0		450.0848		2485.8713		AA		BB		0		417.24765		2427.753		AA		BB		0		566.27826		3006.9827		AA		rs3026653		22		38387933

		S-4AFTW		BB		2.59E-04		624.58997		1232.1942		TT		AA		1.60E-14		807.0662		225.80222		GG		BB		9.76E-06		680.7971		1461.0347		TT		rs84770		22		38390128

		S-3KOTA		BB		0		194.24805		1460.6649		GG		BB		0		186.47427		1282.2905		GG		BB		0		154.75166		917.1256		GG		rs73417829		22		38397308

		S-4DDKN		AA		0		1726.8468		438.22577		AA		BB		4.76E-09		666.6611		1502.7542		GG		AA		0		1999.724		510.92117		AA		rs139897		22		38399098

		S-3PQYD		BB		6.21E-10		190.8186		908.3595		CC		AA		7.93E-08		498.9148		211.55959		TT		BB		4.89E-13		219.89876		1286.8054		CC		rs5995529		22		38415721

		S-3NYEH		AA		0		872.1786		188.14848		AA		AA		0		697.8786		155.5952		AA		AA		0		1245.6129		166.99747		AA		rs73884608		22		38543941

		S-3MULY		AB		2.96E-13		2181.1355		820.0771		CG		AA		0		2852.9514		265.61023		CC		AB		0		2214.9343		1171.5667		CG		rs9622746		22		38564041

		S-3ZRCB		BB		2.19E-05		665.0119		1656.7778		GG		BB		6.98E-06		672.64435		1726.8093		GG		BB		6.40E-08		637.5514		1850.6771		GG		rs2267368		22		38565209

		S-3GCRB		BB		0		544.69183		2601.879		CC		BB		0		411.4482		2781.459		CC		BB		2.22E-16		488.4583		2167.7974		CC		rs132991		22		38566331

		S-3OVZI		BB		2.43E-11		699.95795		1477.1329		AA		BB		1.53E-10		536.41		1099.5862		AA		BB		1.46E-07		798.646		1468.7482		AA		rs6001045		22		38576588

		S-3KJRY		BB		8.34E-05		392.53348		990.8212		CC		BB		2.89E-05		408.7593		1053.5337		CC		BB		2.15E-06		407.992		1106.7987		CC		rs7290935		22		38588584

		S-3FWXI		AB		1.13E-13		777.4965		1039.85		CA		BB		0		252.82494		1488.484		AA		AB		4.41E-11		828.2264		1202.8458		CA		rs4821767		22		38614129

		S-4CJDO		AB		0		4110.7925		3008.3506		AC		AA		0		5626.5938		1126.2195		AA		AB		0		3489.1958		2750.2676		AC		rs5756980		22		38625033

		S-4HZGN		AA		8.88E-16		1466.7175		377.33078		CC		AA		8.73E-11		1546.0862		482.38266		CC		AA		4.06E-10		1280.8245		410.04126		CC		rs135737		22		38680361

		S-4TMFE		BB		0		676.26263		2206.1428		GG		BB		3.33E-15		810.2054		2187.973		GG		BB		0		688.5778		1979.4446		GG		rs135745		22		38683637

		S-4JKPF		BB		0		313.1643		1898.1533		CC		BB		0		446.15097		1994.9318		CC		BB		0		354.82925		2201.0496		CC				22		38753956

		S-3AQCD		AA		5.52E-11		2390.6655		419.28494		GG		AB		2.57E-05		1752.6383		958.30945		GA		AA		8.01E-10		2157.9705		395.4477		GG				22		38789936

		S-4AQQX		AA		1.03E-11		1592.8182		850.6754		TT		AB		4.10E-05		1083.8536		1487.5339		TA		AA		3.65E-06		1381.3688		1037.1981		TT				22		38790131

		S-4BEGT		AA		1.16E-09		721.3229		293.9047		CC		AA		1.75E-07		620.6772		289.68906		CC		AA		4.59E-11		816.0758		304.70294		CC		rs2413533		22		38819349

		S-3BDLR		AB		0		2133.845		1836.7722		AG		AB		0		2038.4838		1760.915		AG		AB		0		2375.9814		2100.785		AG		rs743942		22		38819613

		S-3YWCC		BB		7.36E-10		655.6632		1264.6116		AA		BB		1.20E-14		511.4477		1175.3624		AA		BB		1.40E-12		645.405		1375.2482		AA		rs196060		22		38824633

		S-4AXTD		BB		3.06E-07		1122.9106		2129.594		GG		AA		8.09E-05		1611.2131		995.2803		CC		NoCall		0.24716015		1125.2115		1527.2543				rs196088		22		38844803

		S-3PKJX		AA		9.63E-08		3528.2698		1612.7896		GG		AA		4.44E-08		2895.015		1306.2573		GG		AA		2.92E-06		3415.0342		1653.0248		GG		rs1946990		22		38912771

		S-3WTRL		BB		0		293.91687		1590.3303		CC		BB		0		345.11572		1475.1796		CC		BB		0		375.5329		1897.4719		CC		rs6001148		22		38936420

		S-3ZSBK		BB		0		240.18515		2167.6438		GG		BB		0		207.6348		2228.9429		GG		BB		0		243.92412		2230.441		GG		rs6001163		22		38982659

		S-3PNCD		AA		8.70E-14		1023.00256		308.44046		AA		AB		3.85E-07		579.57214		472.716		AC		AA		0		1143.5172		262.95776		AA		rs5750630		22		38985818

		S-4CWFF		AA		5.70E-04		2545.255		1158.168		CC		AB		1.71E-05		1888.5006		1917.534		CT		AB		0.030925224		1957.0599		1102.2859		CT		rs5757213		22		39053888

		S-4CXTP		AB		2.89E-15		1596.6028		1321.7213		CT		AB		2.20E-13		2014.7578		2061.657		CT		AB		3.11E-15		1742.9236		1440.5707		CT		rs6001203		22		39099602

		S-4KASC		BB		0.025290651		646.8398		1512.5315		CC		NoCall		0.19175723		723.28625		1467.175				BB		0.0017933269		677.3289		1880.1604		CC		rs16999302		22		39126175

		S-3HILX		BB		4.09E-14		858.18726		2573.4636		GG		BB		1.30E-10		728.8164		1891.9849		GG		BB		1.33E-13		578.679		1699.0399		GG		rs4303811		22		39157755

		S-4LHUR		BB		0		296.57114		1684.2137		CC		BB		0		320.65314		1949.2031		CC		BB		0		340.21756		1817.4257		CC		rs6001225		22		39184639

		S-4DRDR		BB		0		497.75165		3401.539		CC		AB		0		1944.6455		2298.779		TC		BB		0		579.43976		3502.9417		CC		rs741977		22		39216301

		S-3LNBL		BB		0		901.91644		2534.9453		CC		BB		2.00E-15		1163.7844		2987.7026		CC		BB		7.01E-13		1058.5881		2444.2075		CC		rs12159761		22		39272641

		S-3VKKV		AA		0		3612.203		888.52783		GG		AA		4.37E-14		3696.3464		1282.6581		GG		AA		1.60E-11		3614.2036		1344.0392		GG		rs9619770		22		39273242

		S-3ADHD		AA		2.67E-10		2050.2666		962.25464		AA		AB		1.55E-11		1416.6519		1397.1194		AT		AA		3.40E-08		1936.732		981.3079		AA		rs765080		22		39276470

		S-4HZKO		BB		4.45E-06		479.90576		670.7643		AA		BB		5.29E-10		385.35635		678.1527		AA		BB		4.68E-04		486.56186		603.9941		AA		rs4603874		22		39300048

		S-4NMQY		BB		0		383.72302		2070.6143		CC		AA		0		1264.4185		318.89917		AA		BB		0		444.19443		1932.413		CC		rs4820357		22		39306630

		S-3VPUJ		BB		1.76E-06		1367.4404		2355.3464		GG		AA		0		3155.9148		568.467		AA		BB		2.61E-07		1055.8029		1900.1586		GG		rs5757395		22		39343292

		S-4SFEK		BB		3.02E-10		1005.9242		2508.9307		GG		BB		5.48E-13		788.061		2193.7947		GG		BB		3.33E-15		889.36005		2705.956		GG		rs17370615		22		39350222

		S-4GUMS		AA		0		1594.6592		233.13782		TT		AA		0		1637.635		192.0119		TT		AA		0		2442.0508		314.0401		TT		rs5750734		22		39449503

		S-4MAAK		AA		1.09E-13		1576.4769		354.44412		CC		AA		1.78E-15		1848.5073		389.0586		CC		AA		1.40E-06		1344.5854		394.5132		CC		rs139317		22		39499902

		S-4BGIE		BB		0		508.0541		2087.976		AA		BB		0		379.04144		1640.8286		AA		BB		0		673.4887		2520.7422		AA		rs6001442		22		39506976

		S-3MAGR		AA		0		2506.823		483.54135		TT		BB		6.66E-16		1018.97687		3635.9292		CC		AA		0		2168.2397		537.58295		TT		rs139416		22		39554749

		S-3QTEY		AA		2.22E-15		1896.4751		501.95096		CC		AA		5.33E-15		2106.2976		564.2986		CC		AA		0		1815.5474		432.65982		CC				22		39564814

		S-4DMCM		BB		0		227.14282		1859.5591		CC		AB		0		1337.6023		1278.2732		AC		BB		0		277.18872		1898.9913		CC		rs12484710		22		39608193

		S-3HEEY		AA		1.58E-08		1894.7737		1019.83307		AA		AB		1.32E-13		1551.2114		1964.8947		AG		AA		6.39E-11		2350.779		1145.8989		AA		rs5757565		22		39608904

		S-3YPPK		AA		0		3705.5598		672.2317		TT		AB		2.22E-16		2679.7434		2228.5862		TG		AA		0		3261.171		660.928		TT		rs9622978		22		39625068

		S-4LSFM		BB		0		247.62923		747.3698		TT		BB		7.18E-08		343.60892		681.12445		TT		AB		4.81E-05		242.22595		317.11264		CT		rs2413582		22		39659654

		S-3YPXB		AA		0		3105.8833		672.86456		CC		AA		2.22E-16		2501.7231		616.8906		CC		AA		6.28E-12		2818.1472		817.46313		CC		rs1569499		22		39769818

		S-3FIBP		BB		0		436.27646		1567.5759		TT		BB		0		362.6868		1514.4391		TT		BB		8.88E-16		560.3447		1887.3726		TT		rs9611169		22		39783027

		S-3IVNL		BB		0		229.33412		1312.7589		GG		BB		2.66E-15		283.45044		1363.993		GG		BB		0		341.32974		1824.8376		GG		rs5750810		22		39792943

		S-3YUMF		AA		2.60E-12		1612.2211		493.17798		TT		AA		0		1846.9358		439.33566		TT		AA		6.44E-14		1475.358		420.31915		TT		rs5750816		22		39810379

		S-4QNDN		BB		2.26E-07		1102.933		2379.5842		GG		BB		1.68E-06		1016.2444		2075.814		GG		BB		1.21E-05		1040.7941		2014.4528		GG		rs5757659		22		39812409

		S-3HJFE		BB		0		593.13995		1778.3447		GG		BB		1.33E-15		664.9394		1903.8422		GG		BB		0		448.64737		1449.6359		GG		rs4821895		22		39823015

		S-3WBAC		BB		0		369.55096		1820.0883		TT		BB		0		587.04156		2022.09		TT		BB		0		638.55774		2252.2402		TT		rs9306336		22		39873470

		S-3SEYU		BB		1.33E-15		799.009		2550.879		AA		BB		0		756.8583		2520.6045		AA		BB		0		741.4095		2561.1882		AA		rs8137469		22		39911354

		S-3KMGF		NoCall		0.24791469		590.75604		283.20154				AB		0.036992032		612.64374		382.75885		TC		AB		8.82E-04		689.6386		559.6496		TC		rs17001295		22		39932935

		S-3CILZ		BB		1.61E-06		639.6074		1145.3455		TT		BB		2.35E-05		554.66345		927.57745		TT		BB		0.021064702		737.62665		1036.8097		TT				22		39958668

		S-4RVVG		BB		0		161.57668		604.02856		TT		BB		0		173.29842		637.7008		TT		BB		1.89E-13		263.85403		743.7565		TT		rs5995759		22		40006626

		S-3EDBJ		BB		1.33E-14		315.83984		648.36597		TT		BB		0		233.3246		594.4681		TT		BB		0		266.01172		799.50555		TT		rs136812		22		40021614

		S-3TLFG		AA		1.53E-11		1861.0833		337.46774		GG		AA		2.07E-14		2119.0947		332.87354		GG		AA		4.33E-10		1908.5624		372.1254		GG		rs5757759		22		40043812

		S-4EGGH		BB		0		504.6044		2076.3438		CC		BB		2.72E-13		613.8038		2019.5485		CC		BB		3.55E-14		612.45715		2085.0117		CC		rs17001459		22		40173898

		S-3VMFF		AA		2.22E-16		3461.6223		1212.7759		CC		AA		3.12E-12		3808.4773		1662.7335		CC		AA		6.00E-14		3771.8308		1512.7087		CC				22		40199291

		S-3GLEM		AB		7.57E-04		266.05386		290.24408		CT		AA		8.69E-05		366.9185		244.62906		CC		AB		0.0011577234		261.6908		281.89005		CT		rs73888185		22		40245003

		S-3LXRC		BB		0		342.39975		2441.7134		CC		BB		3.53E-14		434.74606		2347.3757		CC		BB		0		336.78973		2627.5137		CC		rs137947		22		40278393

		S-3HGTU		BB		0		339.60455		1901.6318		TT		BB		0		327.71307		2028.4387		TT		BB		0		420.8112		1995.9246		TT		rs137953		22		40288385

		S-4TCRY		AA		0		942.59076		175.3483		CC		AB		5.86E-12		675.9671		825.2931		CT		AA		0		699.9804		151.57318		CC		rs137955		22		40291807

		S-3NBEC		BB		2.99E-11		413.16827		740.8389		CC		BB		0		344.5785		992.2214		CC		BB		0		232.571		751.7583		CC		rs137983		22		40328991

		S-3RHHD		BB		0		616.07745		2459.099		GG		AB		0		1542.5614		1725.9258		AG		BB		0		543.15704		2197.466		GG		rs137992		22		40344043

		S-3IYJO		AA		6.16E-10		1787.1825		678.7096		TT		AA		1.59E-09		1787.8385		700.3745		TT		AA		5.22E-12		1412.5793		458.79117		TT		rs12158617		22		40348501

		S-4ELVR		AB		2.22E-16		978.08484		739.0534		GA		AA		2.74E-10		1830.2281		432.82394		GG		AA		0		2050.9407		265.89523		GG		rs3021213		22		40351438

		S-3DJWV		BB		0		504.88196		2684.559		AA		BB		0		589.8965		2722.0598		AA		BB		0		706.8255		2681.08		AA		rs5995789		22		40351967

		S-4HQMI		AB		0		1293.9766		1564.2986		GA		BB		0		701.1932		2386.8953		AA		BB		0		813.40704		2685.3303		AA		rs138016		22		40375703

		S-3RMZS		AA		2.15E-14		1046.3306		321.40002		GG		AA		0		998.703		227.65973		GG		AA		3.08E-07		711.86255		269.836		GG		rs7284488		22		40412551

		S-3UTDL		BB		0		234.49805		1555.8538		GG		BB		0		229.7822		1847.5585		GG		BB		0		229.15646		1336.7179		GG		rs73422385		22		40477714

		S-3SYQE		AA		2.02E-08		1434.416		417.4932		GG		AA		1.71E-13		1554.8082		358.32257		GG		AA		4.76E-13		1194.9542		281.08188		GG		rs9607685		22		40479811

		S-3FFIB		BB		0		456.20248		2810.299		GG		BB		0		491.54654		3844.829		GG		BB		0		385.06873		2462.367		GG		rs10427795		22		40491427

		S-3TSYZ		AA		0		1008.776		294.00192		CC		AA		0		1066.2096		212.30095		CC		AA		0		1298.9895		285.55142		CC		rs60130761		22		40492714

		S-3ZSNZ		BB		2.22E-16		331.79364		1186.0543		TT		BB		4.44E-16		302.53128		1065.611		TT		BB		8.39E-09		398.2168		1024.5664		TT				22		40538762

		S-3OVFE		AA		0		3186.7908		687.10284		AA		AB		0		2407.465		2351.5232		AT		AA		0		3330.7893		775.58386		AA		rs5995839		22		40606293

		S-4MZKQ		AA		0		1998.2308		252.58311		AA		AB		0		1309.9229		1783.1023		AC		AA		0		2662.8982		217.3118		AA		rs138036		22		40619779

		S-3LZAA		BB		0		430.0159		1951.4165		CC		AB		8.88E-16		1123.7539		1535.4692		GC		BB		3.46E-09		647.76044		2082.1956		CC		rs5750909		22		40631110

		S-4SFFW		BB		0		221.35585		2837.85		GG		AB		0		2102.7556		2460.7444		AG		BB		0		198.54854		2745.9148		GG		rs5750910		22		40632772

		S-3IYYA		BB		0		323.89917		1627.5049		GG		BB		0		374.06644		1799.1146		GG		BB		0		387.1743		2030.15		GG		rs9611302		22		40650284

		S-4NQVR		BB		9.95E-14		571.0241		1747.0361		CC		AB		2.66E-15		1582.0806		1215.4532		TC		BB		1.83E-12		481.9703		1403.1948		CC		rs139909		22		40697581

		S-3VPXD		BB		0		315.23737		1765.2142		GG		BB		0		320.19937		2065.3135		GG		BB		0		418.50372		2714.507		GG		rs5995849		22		40777072

		S-4DQTY		AA		0		1624.6421		369.7963		CC		AA		0		1685.3959		292.2675		CC		AA		1.81E-06		1361.2898		442.87207		CC				22		40782396

		S-3AARS		AA		9.02E-13		1088.3679		600.5582		CC		AA		3.13E-14		1017.2769		517.0281		CC		AA		4.40E-06		1149.9082		924.63837		CC		rs73887804		22		40806241

		S-4QOTL		BB		1.78E-15		754.0981		2372.8809		GG		BB		6.11E-14		810.56116		2396.1802		GG		BB		2.42E-12		726.2425		2013.8025		GG		rs17425081		22		40815872

		S-4QXJB		BB		0.009420837		352.4773		1017.9775		GG		BB		3.60E-06		298.70218		1140.2397		GG		NoCall		0.14577405		298.90512		779.3833				rs1883266		22		40824603

		S-3UNYY		AA		3.51E-10		898.31146		223.48885		AA		AB		0		454.07382		357.0416		AG		AA		8.14E-09		1069.4585		281.89008		AA		rs73167039		22		40833146

		S-4GXKY		BB		0		153.4421		569.4744		TT		BB		0		178.64091		690.4026		TT		BB		0		178.13634		572.95514		TT		rs56113210		22		40865058

		S-4NCVC		NoCall		0.07900858		316.56726		472.84735				AB		6.31E-04		807.42773		476.97855		AG		NoCall		0.118033014		264.92456		400.6536				rs73167090		22		40888363

		S-3UPFA		BB		0		337.49014		1122.6498		GG		AB		3.77E-13		630.7051		548.27		AG		BB		1.68E-13		265.17484		773.3313		GG				22		40889908

		S-3RNKI		BB		0		250.24579		855.3228		CC		AB		4.60E-07		778.48596		403.58423		GC		BB		0		358.19193		1009.1517		CC		rs3091393		22		40909156

		S-4IFOM		BB		0		536.3477		2594.1028		GG		AB		0		2448.7258		2295.518		AG		BB		0		742.4321		3252.3452		GG		rs5758004		22		40950781

		S-3CKYW		AA		0		1951.7012		173.39694		CC		AA		0		1696.8872		214.61174		CC		AA		0		2371.8433		261.41122		CC		rs73422632		22		40959734

		S-3XLWZ		AA		0		1227.41		272.32043		AA		AA		0		1377.0326		367.18765		AA		AA		0		1468.2443		365.6054		AA		rs133030		22		40977940

		S-3WOAM		AA		4.44E-15		1812.8954		426.7711		GG		AB		0		1536.1836		1294.6056		GA		AA		0		1676.217		324.4598		GG		rs17002036		22		40997111

		S-4OTZU		BB		0		295.12424		1159.6929		CC		AB		9.10E-15		920.8677		646.33655		AC		BB		0		264.10022		1326.1145		CC		rs2187832		22		40998449

		S-4SQUO		AA		0		1328.1256		312.16635		CC		AB		5.39E-09		1278.8535		1333.0532		CT		AA		0		1140.77		303.44858		CC		rs73169072		22		41016681

		S-3LQIM		AA		0		2176.9734		330.81543		CC		AB		0		1282.7572		936.31805		CG		AA		0		2497.524		316.79385		CC		rs6001983		22		41023304

		S-3WFJG		BB		0		668.3945		2583.4116		GG		BB		2.78E-14		657.71216		2070.9817		GG		BB		0		628.0227		2546.3147		GG		rs10483207		22		41041868

		S-3YDWO		BB		1.52E-12		297.33557		617.1624		TT		AA		1.82E-14		1223.4569		327.546		CC		BB		2.50E-04		304.63852		489.83725		TT		rs6002033		22		41099827

		S-3JDON		BB		0		440.72443		2150.6948		GG		AA		0		2835.2092		248.92496		AA		BB		2.22E-16		610.2963		1953.6643		GG		rs6002045		22		41107718

		S-4HVEU		BB		3.15E-12		611.5179		2412.6245		CC		AA		1.58E-13		1278.1208		543.0968		AA		BB		2.09E-09		735.4671		2481.699		CC		rs5995938		22		41122659

		S-3EEEQ		BB		0		413.18768		3129.421		CC		AB		1.07E-09		492.63696		722.7987		AC		BB		2.22E-16		614.8249		4209.8936		CC		rs17344701		22		41132402

		S-4RHGB		AA		0		3308.051		414.23938		CC		AA		0		3816.3345		636.506		CC		AA		0		3336.198		443.39343		CC		rs9623226		22		41136219

		S-3GNOO		AA		0		1248.5017		173.48509		CC		AA		0		1160.9807		197.05377		CC		AA		0		1190.5027		209.32416		CC		rs7284450		22		41183069

		S-4HNPA		AB		0		1900.1045		1747.8271		GC		AA		0		3104.2847		496.61606		GG		BB		0		691.96924		2407.2073		CC		rs138297		22		41183471

		S-3HDGF		BB		0		559.2214		2018.8695		CC		BB		0		520.43695		1610.2815		CC		BB		4.79E-09		757.44226		1626.2979		CC		rs139923		22		41284836

		S-3RCXV		BB		0		295.7927		1629.6321		GG		BB		0		319.75113		1719.999		GG		BB		0		244.74222		1051.0378		GG		rs9623277		22		41303922

		S-3CKQP		AA		0		698.6247		181.03409		CC		AA		0		666.7995		209.36223		CC		AA		0		739.5183		195.4661		CC		rs12168225		22		41334213

		S-3GKCC		BB		0		472.99118		3132.9548		TT		BB		0		435.89026		3025.888		TT		BB		0		493.1096		2894.0276		TT		rs5758166		22		41395125

		S-3REPQ		BB		0		378.2542		1493.1365		AA		BB		0		458.2644		2011.0325		AA		BB		0		362.2625		1783.5558		AA		rs761703		22		41409871

		S-4SZRK		BB		9.35E-14		275.59012		662.4784		AA		BB		0		170.52075		557.9163		AA		BB		0		261.3923		753.1481		AA		rs5758223		22		41489920

		S-3JIBH		AA		1.33E-15		796.62036		289.1776		CC		AA		0		836.1751		242.62329		CC		AA		0		1096.6333		304.64908		CC		rs5751041		22		41491802

		S-4FBTM		BB		0		237.23322		978.0454		GG		BB		0		190.69748		958.23315		GG		BB		0		221.01244		988.5859		GG		rs17433014		22		41499822

		S-3QUIA		AA		0		2600.0388		566.4255		AA		AA		0		2664.2266		480.9802		AA		AA		0		2495.1074		539.45355		AA				22		41520729

		S-3RFHJ		AB		0		1812.5497		1855.9342		AG		AB		2.22E-16		1646.3542		1748.2305		AG		BB		1.98E-10		841.4671		2727.823		GG		rs1569858		22		41541024

		S-3MOKE		AB		0		1890.6744		1700.701		GA		AB		0		1800.768		1729.6827		GA		AA		0		3303.8638		407.65033		GG		rs1033611		22		41558232

		S-3DNYV		BB		0.005499872		482.43878		946.56445		GG		BB		0.003598741		480.81552		961.4521		GG		BB		4.70E-07		359.54877		1071.0022		GG		rs17002382		22		41647303

		S-4FDVK		AB		2.26E-06		349.92526		678.7037		AT		AB		6.15E-10		320.34192		505.703		AT		AA		1.04E-11		454.38312		189.29257		AA		rs8139515		22		41673592

		S-3SIDJ		AA		7.36E-07		2483.5		1012.99603		CC		AA		0.00730522		2141.6958		1047.1251		CC		AA		1.12E-06		2092.6514		860.67865		CC		rs5751086		22		41768862

		S-4NUXQ		AA		0		818.7278		290.6618		GG		AA		1.09E-13		726.70605		285.37177		GG		AA		4.75E-09		1003.13416		459.97894		GG		rs4822025		22		41776646

		S-4NHHR		BB		3.12E-11		370.52362		1004.50244		GG		BB		4.59E-13		368.40652		1087.6381		GG		BB		6.76E-10		346.13583		881.85443		GG		rs73416884		22		41795213

		S-4QVGP		BB		1.11E-15		1408.7013		3592.1577		GG		BB		1.78E-15		1289.2147		3264.9292		GG		BB		7.68E-09		1671.3425		3325.174		GG				22		41815841

		S-4OEQS		BB		0		216.67041		1499.4518		AA		BB		0		283.0369		1316.1261		AA		BB		0		271.71603		1905.6475		AA		rs202617		22		41822793

		S-4DZMT		BB		8.15E-11		1086.3933		2293.8396		TT		BB		9.25E-12		1080.6368		2358.2239		TT		BB		2.91E-11		1202.9592		2579.9338		TT		rs202657		22		41844786

		S-4AHET		AA		0		2457.7883		434.12216		AA		AA		0		2313.6836		456.82315		AA		AA		0		1914.4746		394.63535		AA		rs202628		22		41849513

		S-4IVEV		AA		0		1752.0841		437.47705		CC		AA		0		1167.0537		319.0566		CC		AA		3.48E-10		991.26886		394.07108		CC		rs5758368		22		41862288

		S-4KYRS		AA		0		989.8825		506.5591		GG		AA		1.73E-14		969.26526		541.6312		GG		AA		1.15E-06		637.102		474.9361		GG		rs73887724		22		41862534

		S-3QYIE		BB		0		732.43713		2420.263		TT		BB		0		594.8961		2699.4822		TT		BB		0		736.2503		2918.1062		TT		rs6002390		22		41869625

		S-3OFIN		BB		4.84E-13		546.81506		1623.8683		GG		BB		1.83E-11		493.19592		1354.9014		GG		BB		5.46E-05		555.30865		1108.5688		GG		rs9611598		22		41871463

		S-3AYKE		AA		1.86E-06		2068.0955		932.2634		CC		AA		1.54E-07		2244.5308		916.15466		CC		AA		6.41E-06		1847.0825		874.81445		CC		rs6519257		22		41889402

		S-3XKME		BB		0		706.4223		4386.31		GG		BB		0		623.39404		3693.1445		GG		BB		0		836.47046		4906.041		GG				22		41924552

		S-4FETS		BB		0		743.0431		2176.631		GG		BB		0		602.8305		1673.1993		GG		BB		0		669.4491		1754.8649		GG		rs12158432		22		42002894

		S-3FVFZ		BB		0		183.14902		1945.2183		GG		BB		0		192.44011		2089.2595		GG		BB		0		210.87361		2089.4006		GG		rs17002515		22		42012415

		S-3WTYY		AA		9.38E-05		3991.9578		1722.8673		CC		AA		1.48E-06		3692.9084		1434.3729		CC		AA		1.21E-05		3958.7686		1622.0189		CC		rs28384766		22		42049984

		S-3CBTI		AA		0		2573.4443		484.94873		AA		AA		0		2332.825		466.9691		AA		AA		0		3193.7566		744.265		AA				22		42053417

		S-4JKHU		AA		3.69E-08		747.071		333.8726		CC		AA		1.24E-07		912.145		417.291		CC		AA		5.91E-07		715.1102		337.18143		CC		rs72547482		22		42054077

		S-4IHCL		AA		0		1995.9266		648.56494		AA		AA		0		2420.882		654.68805		AA		AA		0		2441.6196		742.5432		AA		rs28384779		22		42056234

		S-4ENWF		AA		0		1116.1754		257.17953		AA		AA		0		1168.1047		257.70486		AA		AA		0		992.4819		224.76843		AA				22		42099057

		S-4MHSQ		BB		0		895.1572		2195.7742		CC		BB		1.02E-12		1058.8176		2146.323		CC		BB		0		913.6012		2397.4976		CC		rs41528750		22		42126819

		S-3QMWL		BB		4.00E-10		581.6382		1756.317		CC		BB		1.49E-13		572.15045		1939.8757		CC		BB		2.31E-14		412.6583		1437.8971		CC		rs17002653		22		42151555

		S-4KIFM		BB		0		490.1672		2752.825		TT		BB		0		496.75635		3140.9663		TT		BB		0		465.02435		2509.3645		TT				22		42163641

		S-3LLJI		AB		0		757.94073		619.9157		GA		AA		0		1377.4542		195.79324		GG		BB		1.56E-05		445.29993		1108.5975		AA		rs8139203		22		42166416

		S-3GUHG		AB		0		2144.8552		1584.9749		TC		BB		1.15E-14		972.1822		2619.5264		CC		AA		0		2937.9302		557.63226		TT		rs5996064		22		42172080

		S-4JZOE		AB		0		2225.077		1795.0516		CT		BB		0		1300.1337		3143.4326		TT		AA		0		2758.6567		752.38727		CC		rs139568		22		42210985

		S-3OZBT		AB		6.18E-13		1044.3059		1104.5367		TC		AA		6.41E-09		1789.016		862.90186		TT		BB		4.44E-16		453.2234		1604.8846		CC		rs9607850		22		42235352

		S-4AQNY		AB		0		1114.1549		1072.347		GC		AA		0		2403.066		207.49008		GG		BB		0		323.72104		1994.2302		CC		rs1009544		22		42239348

		S-3BLGC		AA		0		2568.0645		353.17963		GG		AA		0		2421.4207		301.89536		GG		AA		0		3022.6614		330.2586		GG		rs5996078		22		42286255

		S-4MBBR		AA		0		2288.6333		506.53476		CC		AA		0		1917.6211		397.9914		CC		AA		0		2590.2544		589.58435		CC		rs73430976		22		42286291

		S-3TQKX		AA		1.11E-15		1912.6377		721.535		TT		AA		1.97E-12		1706.3649		717.33325		TT		AA		1.57E-13		1620.1696		656.5931		TT		rs9620000		22		42296703

		S-4SBHD		AA		6.95E-09		2271.8389		802.1236		GG		AA		5.54E-08		2223.0247		815.3068		GG		AA		3.17E-06		1935.2053		764.35284		GG		rs6002559		22		42356278

		S-3DMKM		BB		0		559.89294		1519.7051		TT		BB		0		497.26785		1655.1813		TT		BB		0		505.8911		1272.0901		TT		rs6002560		22		42356886

		S-3YZJN		BB		0		929.894		2480.6587		GG		BB		0		990.46234		2667.164		GG		BB		0		1066.8091		2646.7144		GG		rs5758525		22		42369095

		S-4LOFS		BB		0		419.75015		1748.9586		TT		BB		0		427.9428		1579.2164		TT		BB		0		451.01724		1887.6483		TT		rs5751194		22		42379813

		S-3NJDF		BB		3.11E-13		712.3355		2789.457		TT		BB		2.22E-16		542.4509		2561.449		TT		BB		1.39E-08		755.64984		2265.5452		TT		rs17002787		22		42391017

		S-4IAXW		AA		0		2503.0447		523.0762		GG		AA		0		2359.9668		542.89996		GG		AA		0		2376.0232		548.3053		GG		rs17002793		22		42398019

		S-4JYWL		AA		4.01E-05		720.11975		232.65166		CC		AA		6.88E-10		873.43506		214.39362		CC		AA		1.49E-06		588.0067		174.9491		CC				22		42398829

		S-3POPF		AA		0		2467.113		340.1421		CC		AA		0		2502.536		324.7382		CC		AA		0		2519.939		456.05347		CC		rs129857		22		42399686

		S-4PMMQ		BB		0		337.18622		1939.3848		GG		BB		2.22E-16		382.54654		1877.5343		GG		BB		0		354.33673		2077.175		GG		rs17002802		22		42418355

		S-4GFRM		BB		0		245.74059		1431.7876		TT		BB		0		289.6387		1932.8087		TT		BB		0		245.56198		1358.2008		TT		rs12167228		22		42428668

		S-3EXAZ		AA		9.50E-07		2891.4937		956.3288		GG		AA		8.68E-07		2792.923		921.406		GG		AA		0.0016974316		2561.281		1043.8708		GG		rs17002832		22		42456140

		S-3NEUE		AB		1.58E-05		2628.8372		1751.0414		CT		AB		0.01810007		2889.0217		2268.9092		CT		AB		1.72E-06		2419.604		1530.594		CT		rs2413666		22		42459622

		S-4OBYZ		AA		1.82E-14		1551.6681		527.49036		TT		AA		0		2014.7198		585.6063		TT		AA		2.22E-16		2111.8633		666.2161		TT		rs133367		22		42463366

		S-3VIHD		AA		0		914.22925		380.1572		CC		AA		6.42E-13		821.3166		418.94415		CC		AA		4.44E-16		891.54114		390.86444		CC		rs133368		22		42463689

		S-3QPJM		BB		1.43E-11		475.23465		1924.3136		GG		BB		5.11E-12		554.39246		2304.3506		GG		BB		1.93E-13		463.76715		2094.8083		GG				22		42578609

		S-3NQKJ		BB		0		655.0329		2002.8792		CC		BB		0		550.6607		1972.7897		CC		BB		0		764.5963		1903.9604		CC		rs8142673		22		42596253

		S-3ZHIP		AA		0		762.74396		260.80173		GG		AA		0		1070.7747		264.57584		GG		AA		0		913.6391		209.7729		GG		rs9623538		22		42597378

		S-3AJIC		AA		0		1628.2896		414.42722		AA		AA		0		1513.1742		288.21616		AA		AA		4.64E-10		1257.804		413.381		AA		rs5758660		22		42623718

		S-3KCXE		BB		0		833.4207		2421.4543		CC		BB		0		737.84344		2158.9004		CC		BB		2.22E-16		790.7395		2244.154		CC		rs5758661		22		42624445

		S-3YAVJ		AA		3.77E-05		951.30414		348.45587		TT		AA		5.99E-08		1052.5475		325.35858		TT		AA		0.022587042		1077.1804		467.20737		TT		rs11914137		22		42627575

		S-4EYRX		BB		3.76E-07		1219.3586		2520.2646		GG		BB		2.11E-04		1460.1537		2373.289		GG		BB		6.95E-04		1168.5742		1815.3444		GG		rs10427718		22		42632653

		S-4HAQV		AA		9.63E-08		2340.6511		1321.5593		CC		AA		5.64E-07		2732.0718		1592.5383		CC		AA		3.73E-13		2611.3655		1177.6654		CC		rs5751251		22		42640606

		S-3RVEN		BB		1.23E-08		936.966		2067.285		CC		BB		6.57E-08		922.40717		1982.5751		CC		BB		0.0012309616		1329.3115		2450.41		CC		rs17478227		22		42654327

		S-3ENKH		NoCall		0.2792689		1406.4813		697.9576				NoCall		0.062858514		1145.7007		628.817				NoCall		0.4069297		1374.0483		707.2596				rs134883		22		42671487

		S-3BYZQ		AA		9.33E-15		2022.6223		787.886		CC		AA		6.14E-08		1844.7646		970.35583		CC		AA		1.82E-06		2100.4934		1178.8097		CC		rs134897		22		42681860

		S-3BBOC		BB		0		987.97546		5183.839		CC		BB		0		1082.9668		4969.649		CC		BB		0		865.34784		4553.0093		CC		rs134900		22		42683343

		S-3YYHR		BB		2.22E-16		516.7966		1647.0143		AA		BB		0		479.17		1660.0828		AA		BB		2.51E-14		599.388		1693.0293		AA		rs41492749		22		42704635

		S-4TIXW		AB		7.01E-05		1865.8151		2173.3708		AG		AB		2.27E-04		1467.2128		1755.0247		AG		BB		1.82E-10		1422.7417		3412.2817		GG		rs4822107		22		42704834

		S-4GYPS		AB		0		1671.3699		1519.5409		CT		AB		5.31E-14		1579.276		1786.7491		CT		AA		4.22E-12		2422.3374		679.5708		CC		rs5751263		22		42723032

		S-3ULZV		AA		0		1021.1952		221.11626		AA		AA		0		950.83215		326.944		AA		AA		0		1396.5107		241.64018		AA		rs5996153		22		42793873

		S-4CVVU		BB		4.44E-16		330.96866		1922.4724		GG		AB		4.37E-13		846.96185		1406.5532		AG		BB		0		304.74188		2250.327		GG		rs2179232		22		42803809

		S-4QPIF		BB		1.22E-09		852.0873		2094.367		CC		BB		8.70E-11		675.8309		1758.8851		CC		BB		4.30E-09		871.0653		2083.351		CC		rs6519320		22		42815298

		S-4EZYG		AB		8.05E-09		1544.384		1445.2783		TG		BB		1.57E-11		850.91644		1857.8573		GG		BB		8.42E-11		960.38794		2029.34		GG		rs5758727		22		42848354

		S-4DVYY		AA		0		1911.8037		570.7416		AA		AA		0		2064.2903		779.55835		AA		AA		0		2059.552		564.3608		AA				22		42868873

		S-3FCFU		BB		4.70E-06		993.7336		2550.203		CC		BB		7.91E-07		776.7849		2081.9238		CC		BB		3.76E-06		775.2554		2000.3428		CC		rs2071842		22		42983782

		S-3UVXP		AA		6.90E-09		1031.7485		369.56653		CC		AA		2.66E-07		1147.9237		454.351		CC		AA		3.46E-10		1298.303		428.4831		CC		rs9611824		22		42984153

		S-4CUKY		AA		0		967.6835		195.79286		GG		AA		0		1177.8632		188.969		GG		AA		8.59E-14		744.1322		179.58255		GG		rs4822171		22		42985310

		S-4HRVN		BB		0		541.1008		1687.6163		TT		BB		0		383.3834		1625.893		TT		BB		0		463.68015		1754.688		TT		rs73174907		22		43064030

		S-3JKHA		AB		1.38E-10		886.6506		703.7985		CT		AB		3.56E-12		957.20276		706.397		CT		AA		3.09E-14		1231.2577		283.40564		CC		rs17003208		22		43073031

		S-3DAFZ		AB		1.14E-05		1021.92566		1043.4033		GA		AB		3.69E-06		1097.7362		1092.2382		GA		AA		0.040697273		963.0852		471.53012		GG		rs135097		22		43079214

		S-3ZNBZ		AB		4.41E-09		1171.4214		887.1309		CT		AB		3.58E-08		1269.5371		907.5501		CT		BB		1.13E-05		630.87256		1097.9509		TT		rs17003212		22		43079754

		S-4PYGU		AA		0		2449.8682		333.05188		TT		AA		0		2786.8538		293.66965		TT		AA		0		2880.1213		422.41553		TT		rs130397		22		43093143

		S-3VQZB		AB		2.94E-07		1252.3512		1094.0162		GA		BB		5.43E-07		930.2865		1517.1195		AA		AA		0.0024881074		1965.5256		813.64136		GG		rs11090115		22		43094877

		S-3DJIQ		BB		1.43E-10		706.91846		2169.7942		GG		BB		8.00E-08		760.54095		2103.0059		GG		BB		1.35E-05		734.4694		1866.1117		GG		rs17485718		22		43108395

		S-4SBQW		BB		0		554.64746		1786.4896		TT		BB		0		692.50934		2157.4692		TT		BB		0		857.38617		2209.8376		TT				22		43132566

		S-4AMFX		BB		0		175.18959		834.0301		GG		AB		0		725.88696		533.1334		AG		BB		0		176.80318		809.20874		GG		rs4820486		22		43216550

		S-4JCBN		AA		6.06E-09		3616.3472		1286.6127		AA		AA		2.11E-08		3718.2932		1378.7715		AA		NoCall		0.25053334		2566.206		1649.885				rs17003362		22		43217080

		S-3EHYC		BB		2.44E-14		797.6696		1972.0522		GG		BB		2.46E-06		952.701		1901.6552		GG		BB		6.03E-10		932.79944		2050.545		GG		rs17003382		22		43230266

		S-4RXOI		BB		0		305.16446		1691.9805		GG		BB		0		253.93011		1617.002		GG		BB		0		288.1393		1979.6238		GG		rs7284112		22		43241043

		S-4FRQV		BB		3.26E-14		873.2895		2008.3612		CC		AB		1.33E-13		1738.0968		1598.7356		TC		BB		1.21E-08		761.6688		1465.5063		CC		rs3788599		22		43247415

		S-3VXDL		AA		0		2959.5212		526.66724		CC		AB		9.55E-15		2165.8872		1823.342		CT		AA		0		2365.029		599.40826		CC		rs4822208		22		43261223

		S-4SVVO		AA		0		1885.8408		377.59988		GG		AB		1.33E-15		1202.7191		912.301		GA		AA		0		1898.2742		453.88013		GG		rs12166809		22		43287290

		S-3HHFO		AB		5.33E-15		1683.3759		1023.70166		GA		AB		1.11E-13		1689.7205		1081.8055		GA		BB		0.0052699135		1065.392		1231.1904		AA		rs2267465		22		43299878

		S-3FNEB		AB		0		1305.255		1328.2039		GA		AB		0		1307.4523		1444.3065		GA		BB		1.44E-11		523.87585		1805.8923		AA		rs2267472		22		43310147

		S-4GOLX		AA		0		1055.9044		315.11224		TT		AB		2.76E-13		769.01355		1012.5643		TC		AA		0		1206.9391		276.33163		TT		rs738383		22		43315393

		S-3QVWN		AB		2.48E-11		790.4923		671.1611		GA		BB		0		158.36159		1203.4867		AA		BB		0		339.89682		1270.2681		AA		rs738386		22		43328419

		S-3OJCN		AA		0		1678.4535		574.5623		AA		AA		3.29E-14		1558.9305		724.78		AA		AA		0		1357.2217		534.2273		AA		rs73176879		22		43343625

		S-3RQVL		AB		0		572.739		705.19293		TC		AA		0		1199.2666		164.09354		TT		AA		0		1000.1728		246.87785		TT		rs4140554		22		43355256

		S-3EPRU		AB		0		1486.6654		832.2301		CT		BB		0		506.74768		1313.3444		TT		BB		0		390.11588		1607.9656		TT		rs7291153		22		43356499

		S-3ZTIP		BB		0		1472.6334		4699.797		GG		AB		3.55E-15		3425.2795		3659.8738		AG		BB		4.09E-09		1572.6581		3509.196		GG		rs2179260		22		43357072

		S-3SRCT		BB		5.57E-12		1105.008		2310.1968		AA		BB		3.84E-14		919.82996		2092.688		AA		BB		1.64E-14		1030.905		2379.3718		AA		rs12171016		22		43374313

		S-4RRXK		BB		1.03E-08		831.13715		2014.0908		GG		BB		5.48E-07		962.95044		2112.6296		GG		BB		4.31E-05		1111.9642		2187.2283		GG		rs17415203		22		43455592

		S-4HKWK		BB		2.22E-16		991.61884		2753.36		GG		BB		7.99E-15		1064.1417		2769.7842		GG		BB		1.24E-13		1334.1859		3320.7544		GG		rs6003029		22		43464355

		S-3FJRV		BB		0		479.06033		2270.2302		AA		AB		1.83E-13		2677.9368		1855.197		CA		BB		0		583.09125		2060.2158		AA		rs135001		22		43492639

		S-3YPUY		AA		0		1336.8048		396.00748		AA		AB		3.12E-12		1170.506		1262.7943		AG		AA		0		1212.5963		446.46173		AA		rs6003065		22		43500003

		S-4OAGA		AA		4.81E-09		886.1615		338.44626		TT		AB		1.28E-10		626.23596		492.1712		TG		AA		1.83E-07		748.85895		304.4988		TT		rs5759167		22		43500212

		S-3FINJ		BB		0		504.3399		2158.697		AA		BB		0		622.33545		2365.0479		AA		BB		0		451.98135		2310.7007		AA		rs9620115		22		43509668

		S-4PYXK		AA		0		2206.302		499.2978		GG		AA		0		2569.528		572.4984		GG		AA		0		2542.6409		573.93726		GG		rs1883264		22		43509846

		S-3IQQM		BB		0		538.93317		1756.3147		CC		BB		0		552.77203		1419.0134		CC		BB		0		590.98987		1651.5154		CC		rs11574528		22		43527681

		S-3AVLN		AA		0		3200.184		901.11383		CC		AB		0		2565.3223		2899.8723		CG		AA		0		3711.4631		1398.4774		CC		rs13815		22		43529314

		S-4EZNA		AA		0		1410.0667		376.9529		GG		AA		0		1324.5958		407.5181		GG		AA		0		1997.6715		453.43195		GG		rs2413748		22		43530982

		S-4CCHH		BB		5.03E-05		1000.60516		1476.3042		TT		AB		6.04E-04		1142.2498		1025.403		GT		BB		0.0014310685		990.3437		1327.2283		TT		rs2072852		22		43533360

		S-3DHHQ		BB		2.92E-12		627.8978		1907.8927		TT		BB		4.66E-15		550.0114		1991.8135		TT		BB		6.95E-10		748.79553		1960.9849		TT		rs739092		22		43544823

		S-4JELL		BB		0		451.48407		1531.5387		GG		BB		0		360.73108		1303.9226		GG		BB		2.90E-11		514.9366		1323.2023		GG		rs57484470		22		43545077

		S-3VPES		AA		1.35E-08		1563.7772		716.3132		AA		AA		4.83E-09		1116.1384		502.41382		AA		AA		2.63E-09		1122.8416		500.2614		AA		rs9306373		22		43560682

		S-4OIRZ		AB		2.50E-09		502.79172		578.01324		GT		BB		3.22E-09		265.34738		764.3077		TT		AB		0.01138597		527.50977		422.70453		GT		rs80411		22		43561675

		S-3NYNU		AB		1.81E-07		1086.4479		1021.03467		AG		BB		5.92E-08		717.59265		1879.2744		GG		AA		4.71E-05		1025.0359		359.61786		AA		rs138929		22		43562439

		S-3DTZX		AA		0		1991.7603		573.19244		TT		AA		0		1960.7963		549.14777		TT		AA		0		2212.6843		497.1949		TT		rs138958		22		43584281

		S-3OTCF		AA		0		3364.9224		1217.3412		GG		AA		6.78E-12		2957.8723		1338.6409		GG		AA		2.89E-15		3583.6729		1502.6974		GG		rs12158070		22		43593589

		S-3KDNB		BB		0		378.7565		1978.6912		GG		BB		0		282.15598		1990.8345		GG		BB		0		380.43024		2378.9844		GG		rs138981		22		43597815

		S-4MTIR		BB		0		993.44916		4952.4844		CC		BB		0		1121.233		4093.1772		CC		BB		0		1601.3119		5599.236		CC		rs11912789		22		43611289

		S-3DKYU		BB		2.12E-13		629.8346		2081.1697		CC		BB		2.22E-16		628.6141		2308.8271		CC		BB		1.50E-13		561.4488		1865.5397		CC		rs12484304		22		43664344

		S-4BSML		BB		0		307.8401		1457.5546		CC		AB		0		660.98535		1155.7585		TC		BB		0		246.02495		1454.5144		CC		rs5759250		22		43673800

		S-4CMGN		AA		0		2724.5964		680.7506		CC		AA		0		2547.2034		855.54144		CC		AA		0		2825.3926		972.82794		CC		rs5996306		22		43689984

		S-3EYYN		AB		0		1167.4224		1466.5669		TG		AB		0		1106.3307		1319.6914		TG		BB		2.54E-11		735.29376		2431.3003		GG		rs2269668		22		43699774

		S-3JZQK		AA		0		861.148		307.58072		CC		AA		0		784.7444		212.21545		CC		AA		2.54E-13		732.5576		347.16864		CC		rs8139869		22		43706456

		S-3FYWB		BB		0		758.2881		1705.4827		TT		AB		2.65E-12		1682.7247		1126.2513		CT		BB		0		870.36273		2103.0747		TT		rs715632		22		43712785

		S-4HYIM		BB		0		270.8702		905.4413		TT		BB		0		339.63684		1266.1089		TT		BB		0		301.77786		923.57446		TT				22		43715110

		S-4DCBT		BB		0		568.144		1947.8618		GG		BB		0		462.4375		2307.4019		GG		BB		1.78E-15		529.06226		1563.397		GG		rs6003157		22		43726529

		S-3RTBM		BB		1.73E-14		760.35645		2575.9365		GG		BB		5.77E-15		703.7371		2424.6729		GG		BB		9.41E-13		743.8769		2367.8628		GG				22		43749262

		S-4NBVV		AA		0		2501.568		451.6625		GG		AA		1.29E-12		2854.784		632.0007		GG		AA		5.31E-11		2240.9321		525.3928		GG		rs9612051		22		43750704

		S-3CYNK		AB		9.31E-11		689.79626		828.63		TC		BB		3.51E-11		342.70465		933.5968		CC		BB		3.29E-12		466.62692		1324.5441		CC		rs695648		22		43760187

		S-4RCAQ		AA		5.04E-04		1968.7656		371.9897		GG		NoCall		0.105920054		2132.1333		475.6289				AA		3.89E-08		2194.6987		310.89883		GG		rs743029		22		43782937

		S-3UUZC		AA		9.77E-15		3305.4536		832.075		TT		AA		2.20E-10		2982.4958		911.2442		TT		AA		1.41E-10		3073.718		931.14996		TT		rs736029		22		43784094

		S-3TYOD		BB		6.88E-15		906.74615		2688.4668		TT		BB		1.78E-14		824.2954		2404.4023		TT		BB		0		816.6833		2754.4739		TT		rs4634035		22		43791041

		S-3COPL		BB		0		569.74744		1649.0068		GG		BB		4.88E-15		550.80457		1505.0006		GG		BB		2.22E-16		731.9589		2080.6853		GG		rs932514		22		43815793

		S-4QBEE		BB		0		472.00372		2695.6538		GG		BB		4.41E-11		651.9908		2652.2756		GG		BB		2.22E-16		564.9534		2862.6926		GG		rs974579		22		43816218

		S-4NWCY		AA		1.27E-11		1248.3119		442.04596		GG		AA		0		1524.2203		389.84854		GG		AA		0		1731.1527		375.36978		GG		rs11704091		22		43851485

		S-3IAEH		AA		0		947.2297		232.26219		CC		AA		0		1005.297		270.99268		CC		AA		0		1076.6318		260.55606		CC		rs362211		22		43853697

		S-3WUDQ		BB		0		352.85876		1693.7552		GG		BB		0		244.0996		861.7147		GG		BB		0		428.00302		1584.6577		GG		rs7292189		22		43865679

		S-4TEGO		AA		5.84E-14		2174.491		695.6158		CC		AA		4.84E-09		1911.8268		753.863		CC		AA		0		3015.9673		679.3073		CC		rs66509355		22		43911472

		S-3CMKJ		AA		4.07E-13		3760.1123		2100.3186		CC		AA		5.12E-11		3318.0825		1981.7725		CC		AA		6.52E-10		2317.855		1434.0245		CC		rs7286735		22		43931664

		S-3HZKS		AB		3.40E-13		2364.9976		1481.2992		CT		AA		9.88E-10		2644.8765		714.4757		CC		BB		0		378.77582		1845.0853		TT		rs137161		22		43951290

		S-4DSZO		AA		0		1886.469		583.83545		AA		AA		0		1761.0964		411.53125		AA		AA		0		1737.7413		494.96457		AA		rs56840877		22		43954117

		S-3DLCM		AA		0		2140.6765		334.2104		CC		AA		0		1837.3809		283.3755		CC		AA		0		2645.7017		386.55206		CC		rs73172044		22		43970630

		S-4JKCC		AA		0		920.38226		248.58916		AA		AA		0		892.7859		296.0926		AA		AA		0		1243.98		232.01323		AA		rs73887347		22		43973300

		S-4OCXH		BB		6.66E-16		593.51953		2011.9188		AA		BB		0		439.7973		1714.501		AA		NoCall		0.49247864		1299.2421		1985.6697				rs9614417		22		43980616

		S-3HIHK		AB		0		929.05396		1138.4178		CT		BB		0		404.4332		1989.444		TT		AA		0		1160.8604		353.40356		CC		rs16990792		22		43989553

		S-3VVZV		BB		0		520.3698		3005.751		GG		BB		1.11E-15		575.19214		2765.8945		GG		BB		2.22E-16		541.538		2668.9207		GG		rs62227018		22		43996350

		S-3MATJ		AB		0		1034.1858		677.6546		GA		AB		0		1084.8531		691.81714		GA		AA		0		1409.6764		218.24074		GG		rs4823125		22		44023173

		S-3ELVP		AA		0		887.83734		132.0144		CC		AA		0		1120.0022		153.99089		CC		AA		4.88E-15		854.45996		149.06387		CC		rs16990878		22		44042348

		S-3CTXX		AB		1.82E-08		1587.3948		1519.1992		GA		BB		5.81E-13		745.5218		2132.6252		AA		AA		2.44E-15		1944.3052		492.6912		GG		rs9614255		22		44056241

		S-4BLML		BB		2.98E-06		583.1887		1911.2084		GG		BB		1.74E-06		463.00534		1549.689		GG		BB		3.16E-08		463.44528		1815.4417		GG				22		44057381

		S-4GBCK		AB		0		1652.35		1374.5754		CT		AA		1.16E-13		2408.0576		702.73663		CC		BB		0		481.46283		1966.0728		TT		rs6006524		22		44058677

		S-4HIBK		AB		2.00E-15		800.81555		1277.3329		TC		AA		1.11E-15		732.7586		316.45557		TT		BB		0		398.45023		2711.4434		CC		rs86607		22		44059072

		S-3PJHC		BB		0		762.0415		4814.24		CC		BB		0		1291.2954		5467.87		CC		BB		0		1193.1077		5249.779		CC		rs137767		22		44065770

		S-3HLSE		AA		0		1049.1581		240.42392		TT		AA		4.88E-15		1130.0476		399.92484		TT		AA		0		1151.9675		240.90306		TT		rs137786		22		44074183

		S-3ZUIM		AB		2.89E-14		851.2558		814.2757		TC		BB		3.58E-05		679.3266		1392.2882		CC		AA		7.17E-14		1192.4622		407.15234		TT		rs9614258		22		44077107

		S-4KXUN		BB		0		226.61177		765.19946		GG		BB		0		202.51714		848.1206		GG		BB		1.05E-09		216.71228		535.49274		GG		rs9614259		22		44079557

		S-3SRBZ		BB		0		595.36786		2802.1936		GG		BB		0		582.84247		2443.3523		GG		BB		0		542.8404		2347.2449		GG		rs137804		22		44087775

		S-3PWHN		AA		0		1139.532		207.13417		TT		AA		0		1297.6716		179.25548		TT		AA		0		906.1136		192.32372		TT		rs41376349		22		44096254

		S-4KSAT		BB		3.70E-12		135.31256		308.3099		CC		BB		2.63E-10		151.9637		323.60745		CC		BB		8.66E-15		130.31122		326.89526		CC		rs2401409		22		44120842

		S-3RAQM		AB		1.11E-15		653.59546		640.63		AG		AA		0		900.4158		213.1887		AA		BB		6.44E-15		207.83469		894.89746		GG		rs1013038		22		44123502

		S-4MTKV		BB		6.53E-07		669.0664		1172.1082		TT		BB		1.74E-07		649.8738		1169.7046		TT		BB		5.51E-11		449.7823		954.9664		TT		rs1013039		22		44123517

		S-4LGGB		AA		5.86E-12		988.1242		307.95026		CC		AA		8.14E-07		992.73035		392.4128		CC		AA		0.0029160175		711.0304		331.25745		CC				22		44164077

		S-3YYQK		AB		0		1156.8666		979.47784		AG		AA		0		1539.486		288.29236		AA		BB		0		412.85834		1777.5541		GG		rs16990991		22		44167684

		S-4DCUV		AA		3.11E-15		1411.8855		622.0191		TT		AA		6.46E-07		1116.3552		604.12103		TT		AA		1.81E-12		966.7716		456.00058		TT		rs16991000		22		44185977

		S-3TFBF		AB		3.11E-15		2081.28		1963.4814		CT		BB		0		1043.7804		2911.7969		TT		AA		0		2984.8774		740.6419		CC		rs4823142		22		44188948

		S-3AFIM		BB		0		407.95932		3133.8423		AA		BB		0		373.94882		3191.1287		AA		BB		0		442.73975		3527.9197		AA		rs5764310		22		44195967

		S-4NZCM		AA		0		2722.4868		897.03296		TT		AA		0		1325.6426		419.2878		TT		AA		2.66E-15		1761.9283		685.94257		TT		rs7291445		22		44216801

		S-3YRDT		BB		4.44E-16		560.3513		1982.5519		GG		BB		0		442.8335		2107.75		GG		BB		3.11E-15		510.81754		1736.0295		GG		rs470089		22		44248504

		S-3BHWC		AB		1.30E-06		3288.0193		3564.3735		CA		AB		7.00E-09		3792.758		3590.2927		CA		NoCall		0.33246127		2983.261		4682.5483				rs2285162		22		44249463

		S-3CUQP		AB		0		1140.8081		1287.7607		TC		BB		0		255.37029		1475.2284		CC		AA		0		1328.0426		338.45908		TT		rs2285166		22		44250630

		S-4BYZW		AB		2.07E-10		2189.0762		2017.1761		AG		AB		2.02E-09		2440.1016		2184.1436		AG		AA		4.44E-16		3430.9766		1515.2511		AA		rs138110		22		44259781

		S-3WJEH		BB		3.24E-11		470.60474		1823.9033		CC		BB		1.50E-12		417.73273		1702.5507		CC		BB		8.42E-14		296.42957		1266.5568		CC		rs138114		22		44261581

		S-3JCMZ		BB		0		266.46548		1392.6443		CC		BB		0		286.46732		1634.0895		CC		BB		0		343.54922		1672.5352		CC		rs470092		22		44263820

		S-3HIKH		BB		0		216.39287		1385.1785		GG		BB		0		285.99814		1478.1924		GG		BB		0		321.35144		1432.8269		GG		rs138118		22		44264502

		S-3UDSA		AB		4.12E-09		894.6048		946.3867		AT		AA		0.0056163915		1188.3417		585.5999		AA		AA		2.38E-12		1174.5433		402.50134		AA		rs4823171		22		44316700

		S-3BDKV		AB		7.77E-15		1070.0717		1251.5355		AG		AB		0		1189.9104		1120.0415		AG		AA		9.07E-09		1438.7471		622.9171		AA		rs12483959		22		44325996

		S-4OOSJ		AB		0		1998.2108		1975.6802		TC		AB		0		2225.5176		2148.1958		TC		AA		0		3261.0535		487.62714		TT		rs2076211		22		44329078

		S-3XIKS		AB		0		1499.4125		1256.8214		TC		AB		2.91E-14		1733.4856		1305.0151		TC		BB		0		707.1297		1998.1154		CC		rs2073081		22		44335744

		S-3FBPJ		AB		2.70E-06		881.92773		961.9003		CT		AB		1.25E-05		878.0229		990.729		CT		AA		4.35E-05		1283.448		501.4838		CC		rs4823181		22		44341606

		S-3UMWK		BB		0		182.14189		988.6302		GG		BB		0		198.65434		983.1547		GG		BB		0		215.95393		979.9486		GG				22		44360491

		S-4EPCC		AB		9.36E-10		1010.1976		1052.6283		CT		BB		1.63E-07		544.2723		1355.9744		TT		AB		0.024033781		494.5917		914.8497		CT		rs6006466		22		44369429

		S-3DEVB		AA		3.97E-14		1219.0292		334.5554		AA		AA		1.38E-13		1193.1503		335.82156		AA		AA		0		1122.6433		236.95444		AA		rs738494		22		44370439

		S-3MKYS		AA		0		2775.961		560.64404		TT		AA		0		2841.2805		686.65155		TT		AA		0		2740.1035		552.96655		TT		rs12166587		22		44383070

		S-4AZOI		AB		0		1240.7385		1522.3623		GA		AB		0		1166.9147		1340.3846		GA		BB		0		561.04407		2403.7268		AA		rs2143571		22		44391686

		S-4LPHS		AB		1.13E-12		937.7771		1170.7894		TC		BB		0		415.7325		1947.0938		CC		AA		2.70E-08		1066.0023		641.3728		TT		rs4823185		22		44408241

		S-3WIRP		BB		0		179.8829		1562.2686		AA		AB		2.89E-15		548.3999		1001.7813		TA		BB		0		220.21051		1671.49		AA		rs5764064		22		44431737

		S-3QZVL		AA		0		1399.7781		308.38904		GG		AA		0		1262.0693		354.6094		GG		AA		0		2086.6133		466.23868		GG		rs5764076		22		44459445

		S-3NZAQ		AA		7.72E-04		1003.4537		530.1106		AA		NoCall		0.16891864		850.3349		509.78214				AB		2.68E-06		661.00134		549.98737		AG		rs16991463		22		44493823

		S-3IUJS		AB		8.42E-06		1353.723		1110.6975		CT		AA		8.43E-05		1387.0688		637.2913		CC		AA		1.85E-12		2077.7842		587.48883		CC		rs9614199		22		44494047

		S-4AARD		AA		6.52E-13		2400.9695		962.89764		TT		AB		3.24E-13		2022.3519		1778.6306		TA		AA		1.81E-08		1990.7146		919.6315		TT		rs11704096		22		44504928

		S-3EIPF		AB		1.07E-09		1378.5426		938.0814		AC		AB		6.28E-14		1241.2578		983.6388		AC		AA		3.50E-12		1599.0887		521.7857		AA		rs5764543		22		44517265

		S-4ACZB		AA		0		1864.3353		123.18746		CC		AA		0		2138.665		202.11154		CC		AA		0		2006.507		182.56734		CC		rs5764546		22		44518876

		S-3EOBE		AB		0		1341.0112		2024.971		GT		AB		0		1511.4427		2139.3076		GT		AA		0		1781.1866		577.6188		GG		rs133916		22		44524270

		S-3EPAW		AA		0		1503.7181		291.38333		TT		AA		2.56E-09		1598.8297		485.71887		TT		AA		0		1471.8832		305.67172		TT		rs9614204		22		44525634

		S-3EOKF		AA		1.21E-08		773.3313		456.6564		AA		AA		2.71E-09		829.30176		475.3568		AA		AA		5.39E-13		976.0905		472.4887		AA		rs2073031		22		44528146

		S-3SMRT		BB		1.78E-12		664.00214		2538.5642		CC		BB		8.08E-14		637.18146		2612.6843		CC		BB		1.39E-08		588.74396		1837.5637		CC		rs2072949		22		44544349

		S-3VLVX		AB		4.37E-07		1897.1902		1757.9666		GA		AA		0		2692.6833		1021.2283		GG		AA		1.58E-08		1506.8203		829.74475		GG		rs79471		22		44555028

		S-3TXVN		AB		2.72E-10		1631.1359		1354.6007		CT		BB		2.07E-11		881.18976		2192.9287		TT		BB		0		489.6216		1834.2239		TT		rs139085		22		44560873

		S-4NSQM		AA		2.32E-08		1771.0236		862.2523		CC		AA		1.33E-09		1644.3293		743.9883		CC		AA		1.77E-07		1224.3633		628.0115		CC				22		44572793

		S-4SFNJ		AB		1.14E-12		1341.2825		1532.6195		AG		AA		2.12E-08		1528.8207		745.9787		AA		BB		8.87E-10		691.99243		1756.0736		GG		rs139140		22		44585941

		S-3CJBH		AB		0		1253.8389		1665.3427		TG		AA		0		1865.3636		844.1572		TT		BB		2.50E-13		918.35364		3395.2756		GG		rs139150		22		44594209

		S-3VOSI		AA		1.87E-12		4110.4766		1426.7002		AA		AA		7.91E-09		3658.422		1470.9148		AA		AA		8.80E-10		4509.7373		1744.4353		AA		rs139247		22		44619700

		S-3PFRC		AA		0		2082.4602		514.9901		GG		AA		0		1884.0011		400.50232		GG		AA		2.22E-16		1985.7244		525.3928		GG		rs139248		22		44619786

		S-4QPTX		AB		0		1414.4126		1356.1532		CT		BB		0		508.40292		2186.7415		TT		BB		0		617.1734		2458.9092		TT		rs11703846		22		44623509

		S-3PANA		BB		0		732.4613		3603.747		CC		AB		0		1346.707		1820.1683		TC		BB		0		714.7445		3776.241		CC		rs3827389		22		44640683

		S-3RDWY		AB		2.97E-09		3447.1392		2958.9404		CT		BB		5.69E-05		1677.847		2512.7976		TT		BB		9.42E-12		1815.664		3654.1433		TT		rs16990705		22		44645692

		S-3BGSE		BB		0		291.8323		1020.41925		AA		AB		0		1160.4197		879.4561		GA		BB		1.11E-14		297.09943		673.1626		AA		rs9614404		22		44645984

		S-3LWYM		BB		0		605.6257		3444.7278		CC		BB		0		683.4296		3761.251		CC		BB		0		684.5337		3145.446		CC		rs4080315		22		44649787

		S-3ILAW		AA		0		3344.2622		1662.5989		TT		AB		8.88E-16		2247.283		2850.7039		TC		AA		0		2504.3538		1134.8499		TT		rs6006713		22		44652157

		S-3YNCF		AA		0		1674.0544		402.18082		AA		AA		0		1940.4094		542.71606		AA		AA		7.20E-12		1323.2347		528.51086		AA		rs135391		22		44679762

		S-3DZBO		AA		1.92E-08		1800.5756		854.12463		AA		AA		3.53E-08		1851.7567		893.6218		AA		AA		2.59E-05		1921.8221		1117.4016		AA		rs9614436		22		44703502

		S-3TWSO		BB		8.03E-10		816.0558		1952.0471		TT		BB		2.96E-08		1097.8978		2448.887		TT		NoCall		0.055164512		928.743		1564.394				rs6519884		22		44765815

		S-3KJGE		AA		1.20E-14		2535.8792		900.6931		TT		BB		7.38E-06		1557.5261		2697.32		CC		AA		0		2476.2285		696.4076		TT		rs12484763		22		44766734

		S-3FIAF		BB		7.43E-11		741.14355		2451.0298		GG		AA		1.11E-15		3385.7751		878.8612		AA		BB		3.64E-11		976.3676		3283.8362		GG		rs129536		22		44778010

		S-4JTLV		AA		2.19E-11		3757.0906		1768.726		AA		BB		4.25E-09		898.38635		2429.6458		TT		AA		2.17E-08		4017.586		2156.0686		AA		rs2071817		22		44778977

		S-4LOEB		BB		3.11E-15		880.15564		2937.3533		GG		BB		9.03E-09		1006.88104		2440.5159		GG		BB		5.55E-09		1318.3181		3228.9373		GG		rs135899		22		44779240

		S-3ONUE		AB		0		1181.8176		1472.077		AG		BB		0		310.84854		2464.4543		GG		BB		0		343.7193		2669.3135		GG		rs72619564		22		44795976

		S-4HJRB		AB		1.41E-11		1002.4743		1147.9547		AG		AB		1.83E-13		857.11176		902.109		AG		AA		1.39E-06		916.52		472.00684		AA		rs135958		22		44818050

		S-4NIEJ		AA		4.99E-12		1384.2191		283.2927		CC		AA		3.54E-05		1138.2825		351.52628		CC		AA		4.19E-10		1260.3429		289.5428		CC		rs133779		22		44844745

		S-3FKDA		BB		3.80E-14		1022.98285		3179.3506		CC		AA		3.49E-05		2410.1956		1556.1631		TT		BB		4.86E-12		1080.4773		3111.2183		CC		rs133756		22		44849561

		S-3NQXW		AA		0		1852.7823		573.4562		TT		AA		2.40E-14		1524.7025		674.24774		TT		AA		0		1800.4534		744.8539		TT		rs133755		22		44850440

		S-4PKMD		BB		1.07E-13		450.0947		2600.6833		GG		BB		5.43E-12		459.36057		2374.2625		GG		BB		8.13E-13		541.1535		2951.8794		GG		rs6519859		22		44851585

		S-4LLLO		AA		2.47E-05		510.41986		368.84467		AA		AA		0.004013116		516.8521		412.9143		AA		AA		0.027332418		371.38394		308.2656		AA		rs16992349		22		44878722

		S-4KNLT		AB		4.32E-12		780.034		1397.4402		CG		BB		1.52E-13		504.62805		2444.2966		GG		BB		4.36E-07		465.52567		1728.9746		GG		rs6007169		22		44888920

		S-4NPTP		BB		0		335.2977		1790.1871		GG		BB		0		347.197		2008.593		GG		BB		0		334.47885		1752.2784		GG		rs3747220		22		44889997

		S-4BWYH		AB		3.57E-08		1424.6442		1417.2266		CG		AA		1.71E-11		1670.8975		749.76		CC		AA		1.39E-07		1904.8984		998.0764		CC		rs131154		22		44890845

		S-3PVBU		AB		3.99E-04		1394.371		1388.8778		CG		BB		6.29E-04		695.83405		1347.5663		GG		BB		0.014709988		790.62244		1428.7094		GG		rs5765680		22		44892551

		S-3CTCV		AB		3.69E-14		2625.4243		3517.019		AG		BB		9.63E-09		2126.0566		5828.113		GG		BB		3.52E-11		2006.4335		5966.248		GG		rs8140736		22		44904164

		S-3NDNS		AB		1.06E-06		1573.2615		699.2291		GA		AA		1.17E-06		3042.9238		578.8191		GG		AA		6.60E-08		3204.4785		557.67		GG		rs4823326		22		44908678

		S-4AIWX		AB		1.33E-15		1796.8566		2897.93		AG		BB		0		973.15247		4823.138		GG		BB		0		849.68976		4109.6973		GG		rs5765728		22		44922408

		S-3BFEM		AB		4.41E-08		1663.6705		2474.4844		TC		AA		0		2176.5706		544.2462		TT		AA		0		1855.1603		427.37302		TT		rs5765745		22		44924894

		S-4HRGX		AB		4.45E-13		1012.6439		1071.5875		CG		AA		6.44E-06		1521.7964		719.0688		CC		NoCall		0.111599855		1291.6913		743.36664				rs5765782		22		44941611

		S-3PXXF		AA		0		1332.3591		522.91345		AA		AB		2.22E-16		1045.7728		1628.0356		AG		AA		0		1819.509		710.2899		AA		rs10427772		22		44965364

		S-3OHVY		AA		0		3768.954		1007.35254		CC		AA		0		3474.6516		1029.4208		CC		AA		0		4041.8245		1052.4841		CC		rs4459		22		44974493

		S-4GUAK		AA		2.33E-10		3118.9023		1712.3356		CC		AA		3.63E-10		2846.6306		1573.9039		CC		AA		8.15E-10		2641.6594		1479.4712		CC		rs742196		22		44974767

		S-4CUCG		BB		2.44E-14		731.42084		3158.047		CC		BB		7.11E-15		830.02094		3689.5752		CC		BB		2.08E-13		780.10266		3202.1328		CC		rs16992551		22		45001282

		S-3NPQP		AA		0		2033.9012		511.41214		CC		BB		3.70E-05		663.3888		1422.291		GG		AA		0		1816.9236		473.56314		CC		rs12157859		22		45007563

		S-3ISJC		AB		8.08E-07		1717.7789		1159.9615		AG		AA		2.52E-11		2158.0474		542.44006		AA		NoCall		0.20097774		1387.9008		1523.3024				rs8135966		22		45007914

		S-4SHIB		AB		9.67E-05		1633.6571		1408.5663		GA		AA		2.42E-09		2336.0774		805.1974		GG		AA		8.93E-08		1894.1753		731.5452		GG		rs11090677		22		45013233

		S-4LYOV		AA		0		2274.013		353.79605		AA		AA		0		2282.2		360.0994		AA		AA		0		2568.4912		426.84644		AA		rs136894		22		45046145

		S-4KZMI		BB		0		602.1303		1964.7052		TT		BB		0		530.1951		1759.5137		TT		BB		0		546.9199		1518.2892		TT		rs136904		22		45057826

		S-4FRNQ		BB		0		179.3445		1234.075		AA		BB		0		167.88318		1384.0768		AA		BB		0		183.43684		1524.683		AA		rs880857		22		45071901

		S-3MLRW		BB		3.90E-09		894.0486		1824.1729		AA		BB		1.57E-12		752.3742		1811.1154		AA		BB		2.00E-08		713.7655		1406.8839		AA		rs949445		22		45071920

		S-3DSJA		AB		2.22E-16		1041.6543		990.3937		CT		BB		0		313.69666		1385.8892		TT		BB		0		465.25336		1579.72		TT		rs9626521		22		45078601

		S-3NOQH		AB		2.78E-08		1662.8069		1308.8883		AG		AA		1.71E-06		1954.6666		755.0781		AA		AA		5.30E-05		2109.7659		879.6834		AA		rs41515447		22		45081330

		S-4DRCZ		AB		0		978.7939		1088.7035		CA		AB		4.44E-16		1116.5702		1633.5564		CA		BB		0		492.42444		1808.3907		AA		rs734799		22		45121914

		S-3QBKF		AB		2.14E-08		1835.1528		2415.1907		GA		AB		2.88E-09		1602.5392		2013.4845		GA		AA		1.25E-12		2445.9524		1028.636		GG		rs5765989		22		45176723

		S-4HZDR		AA		3.00E-10		1333.7012		519.27673		GG		AA		1.85E-08		1273.6907		538.2543		GG		AA		6.74E-07		1329.5696		603.4708		GG		rs6007316		22		45238877

		S-4RHFQ		AA		0		1749.5681		385.60065		TT		BB		0		232.6251		2205.3337		GG		AA		0		2358.1162		555.01794		TT		rs7289868		22		45253872

		S-4JIKL		AA		7.39E-14		2073.1113		780.66095		AA		AA		0		2401.301		755.2223		AA		AA		3.83E-13		2423.8816		933.04974		AA		rs8881		22		45258457

		S-4FYNV		AA		0		2563.3325		769.09485		CC		BB		4.86E-06		1714.3107		2891.085		AA		AA		0		2217.1377		753.26886		CC		rs6519899		22		45258650

		S-4OCZP		AA		0		4240.563		942.5624		CC		AA		1.33E-15		4506.59		1202.4215		CC		AA		1.55E-15		4686.957		1254.1042		CC		rs4823413		22		45305325

		S-4IEMM		AA		9.61E-13		2054.0566		884.8809		TT		AA		9.65E-09		2056.8203		1039.7041		TT		AA		4.58E-10		2332.4265		1118.294		TT		rs5766205		22		45329419

		S-4EVNY		AA		0		2227.5532		287.7834		GG		AA		0		2555.7603		293.67908		GG		AA		0		2672.154		275.08975		GG		rs2350224		22		45354918

		S-3TTIJ		AA		3.01E-09		3791.002		1694.8368		CC		AA		1.39E-09		3673.3977		1606.6141		CC		AA		6.61E-09		3477.5518		1589.7971		CC		rs2350227		22		45368340

		S-3TEBR		AB		3.97E-14		1883.2418		717.39056		CT		AA		3.39E-09		2656.378		330.2758		CC		AA		5.00E-14		2453.468		238.23285		CC		rs6006914		22		45397719

		S-3KZBU		AB		8.40E-06		958.3582		1196.4758		GA		AA		8.88E-16		1555.627		379.63065		GG		AA		3.69E-07		1166.8411		423.54343		GG		rs132011		22		45421536

		S-3BNUL		AA		1.20E-13		1812.7104		763.419		AA		AB		5.70E-05		1026.6414		1524.4672		AG		AA		8.68E-04		1460.9579		955.96405		AA		rs132024		22		45425844

		S-3ZUNH		AB		2.06E-09		596.9551		790.3739		AT		AA		5.28E-11		1112.9546		331.00195		AA		BB		6.55E-12		250.56221		1040.5797		TT		rs5766378		22		45449515

		S-3IBRF		AA		0		1691.2943		280.77094		CC		AA		0		2273.955		340.0952		CC		AA		0		2365.2712		258.0642		CC		rs17545694		22		45452676

		S-3SUIY		AA		0		1994.3578		248.5341		CC		AA		2.22E-16		1879.3499		294.50616		CC		AA		0		1861.1918		236.02403		CC		rs6006926		22		45475332

		S-3MJNI		BB		5.15E-11		424.52463		1392.7964		CC		BB		0		408.15955		1639.8098		CC		BB		0		309.9515		1278.3104		CC		rs5766404		22		45484800

		S-4CKBK		BB		3.75E-11		546.2826		1256.8245		TT		BB		9.78E-10		553.6702		1187.8146		TT		BB		4.11E-11		521.1693		1196.6832		TT		rs6007474		22		45542240

		S-4AYIF		AB		3.76E-09		1162.5616		1516.5342		TC		AB		3.66E-11		1153.1605		1361.3447		TC		BB		0		531.2892		2698.8457		CC		rs132825		22		45547814

		S-4GZET		NoCall		0.47892302		1415.156		2389.6956				NoCall		0.11835994		1332.2081		2509.7104				BB		3.89E-04		415.86298		2247.9597		TT		rs2138156		22		45569845

		S-3EXWM		AB		0		1756.9191		1128.3872		GC		AB		0		1813.978		1107.6267		GC		BB		1.50E-13		813.27966		1841.4431		CC		rs1058024		22		45582860

		S-4CLFD		AA		0		1288.4652		226.48326		TT		AB		7.99E-15		730.3653		641.4596		TC		AA		0		1895.964		181.27864		TT		rs1125397		22		45589817

		S-3ISMO		AA		2.82E-14		4256.522		1317.562		GG		AA		5.03E-11		4272.5264		1529.0532		GG		AA		8.35E-09		3559.0605		1406.4028		GG		rs2235152		22		45590861

		S-3MDRK		AB		1.84E-10		172.26936		215.9314		GA		AB		0.04625754		319.5641		158.87526		GA		AA		1.53E-12		557.59186		154.89365		GG		rs5766564		22		45622351

		S-3KBEQ		AB		0		1411.1001		1458.5618		CT		BB		0		339.3613		1616.6018		TT		BB		0		557.34106		1920.4159		TT		rs5766573		22		45629066

		S-3BNLH		AB		0		1141.8749		1161.595		GA		BB		1.45E-12		498.59033		1580.6626		AA		BB		2.22E-16		508.18396		1757.5046		AA		rs5765226		22		45629260

		S-4HJAD		AB		5.36E-12		1192.1085		1179.3564		TG		BB		2.02E-06		752.47485		1499.0704		GG		BB		8.79E-13		702.7158		1820.2146		GG		rs7288807		22		45629446

		S-4GRWX		AA		0		4462.2886		1453.8799		CC		AA		0		4283.525		1334.7023		CC		AA		2.81E-13		4737.648		1906.8733		CC		rs2138150		22		45658035

		S-3GDJO		AB		0		1618.8569		1881.5723		AG		AB		2.22E-16		1896.1959		2108.1797		AG		BB		0		519.0215		3194.6843		GG		rs6007594		22		45728370

		S-4BCQR		AB		1.80E-07		1069.9615		1022.06244		TC		AB		2.17E-06		1301.5996		1171.9712		TC		BB		0.003620989		968.91595		1587.5776		CC		rs6006733		22		45745948

		S-4HODB		AB		0		509.55673		673.2931		AG		AB		8.75E-13		368.3537		579.7076		AG		BB		0		298.8146		1288.1156		GG		rs6007009		22		45781508

		S-3EYVI		AA		1.41E-09		4812.5522		1134.5581		TT		AA		1.22E-07		4577.8926		1240.8065		TT		AA		0.006254891		4003.603		1523.731		TT		rs136611		22		45794283

		S-3HDHJ		AB		1.19E-12		1082.79		1475.0012		AG		AB		2.20E-13		1071.2607		1407.7189		AG		BB		2.22E-16		392.83575		2083.6018		GG		rs6006743		22		45805523

		S-3AJZE		BB		7.82E-05		973.8793		1754.8567		AA		AB		3.28E-09		1572.6825		1917.3157		GA		BB		6.05E-07		743.19635		1429.8424		AA		rs717295		22		45825621

		S-4TAPS		AA		1.55E-15		1902.7966		530.73724		CC		AA		0		1702.5122		447.87207		CC		AA		4.88E-15		1702.635		483.5607		CC		rs8135103		22		45826153

		S-3PJTT		AA		6.70E-11		1217.7617		336.0626		GG		AB		0		1043.1484		799.6671		GA		AA		1.72E-12		1180.808		306.74802		GG		rs11912590		22		45855202

		S-3RBZU		AA		4.44E-16		2592.4114		1138.3796		AA		AA		4.76E-13		2649.8704		1291.3448		AA		AA		5.85E-10		2246.5737		1215.0065		AA		rs6006756		22		45884487

		S-4PHSU		AA		2.22E-16		2009.6375		720.36975		TT		AA		0		2344.5125		828.00024		TT		AA		5.50E-13		2458.2046		1015.132		TT		rs17641143		22		45906107

		S-3INUO		AB		1.21E-10		517.5668		790.1754		AG		AB		2.79E-11		494.3204		821.81445		AG		AA		7.75E-13		935.88		317.76385		AA		rs136735		22		45924680

		S-3IRPK		AA		2.97E-12		1230.8232		457.23383		TT		AB		4.28E-08		880.43134		1240.0442		TC		AA		4.39E-12		1244.1854		467.15878		TT		rs2285182		22		45938846

		S-4EEWE		AB		5.77E-15		1776.4005		1190.1045		GA		BB		0		303.27814		1256.879		AA		BB		0		414.03207		1427.5365		AA		rs5765462		22		45940934

		S-4PHSB		BB		0		347.30652		1320.0889		TT		BB		3.38E-13		394.13986		1135.972		TT		BB		0		336.1792		1324.648		TT		rs12158410		22		45949307

		S-4PGXD		AB		4.44E-16		1790.9031		1406.075		CG		AB		0		1718.9462		1542.5746		CG		AA		0		3192.8694		902.06866		CC		rs1119		22		45961284

		S-3VYSQ		AB		3.22E-04		1368.5988		742.00696		GA		AB		3.91E-08		1197.8806		793.56903		GA		AA		4.73E-07		1837.5913		602.8511		GG		rs2051616		22		45963523

		S-3WLYH		BB		1.26E-07		637.1254		1986.9156		GG		AB		2.43E-05		1320.7231		1665.1652		AG		BB		6.68E-06		750.45544		2112.0212		GG		rs80610		22		45971291

		S-4AEBV		AA		2.70E-11		1074.1003		267.4993		GG		AB		1.47E-04		793.25006		432.78122		GA		AA		9.80E-12		1269.6333		308.7121		GG		rs8138025		22		45974757

		S-3COPG		AB		1.20E-09		938.7486		760.8049		CG		BB		1.59E-10		401.03653		1053.5781		GG		BB		1.74E-11		425.18085		1166.3092		GG		rs6006778		22		45989072

		S-4QPNH		BB		1.22E-06		591.49207		2408.0117		AA		AA		3.11E-15		1347.3829		677.4428		TT		BB		5.51E-05		645.60175		2383.6604		AA		rs5765532		22		46006657

		S-4PDPK		BB		0		244.94542		1150.4568		TT		AB		1.01E-11		1082.5479		863.4819		CT		BB		0		233.34608		1420.0013		TT		rs134855		22		46060541

		S-3OQCH		AA		0		1751.9344		222.11952		CC		AB		0		916.32227		589.1804		CT		AA		0		1528.1249		176.13834		CC				22		46063646

		S-4MUAL		BB		0		585.60706		1439.9576		AA		BB		2.22E-16		723.8822		1640.4065		AA		BB		7.68E-14		746.83136		1535.4668		AA		rs134864		22		46074258

		S-3HVOB		BB		0		640.53986		1421.3181		GG		BB		0		532.42285		1170.0037		GG		BB		5.55E-15		553.6995		1092.7197		GG		rs11090651		22		46111438

		S-3EABW		BB		0		262.55014		1319.3481		GG		AB		2.18E-11		1053.0028		951.34515		CG		BB		0		305.48572		1542.4004		GG		rs5765600		22		46142514

		S-4TBYE		BB		0		440.43024		1539.8491		GG		BB		0		274.06055		1311.9457		GG		BB		0		327.40997		1293.3721		GG		rs9626437		22		46151436

		S-3AYPX		BB		5.80E-08		1262.3234		2847.8228		GG		BB		1.54E-11		1217.8573		3193.763		GG		BB		1.13E-12		1115.1118		3067.429		GG		rs11090654		22		46160991

		S-3JMRM		AA		0		1349.4039		170.28929		CC		AA		0		1537.734		164.76334		CC		AA		0		1962.9583		144.975		CC		rs9626449		22		46204786

		S-4SBWX		BB		0		220.46127		1335.136		CC		BB		0		212.72044		1028.3103		CC		BB		0		192.26958		1010.8574		CC		rs6007164		22		46206379

		S-3QOVW		BB		0		211.43892		1241.2227		GG		BB		0		255.22116		1372.15		GG		BB		0		262.46432		1472.857		GG		rs17575248		22		46208417

		S-4BCTZ		AA		5.68E-11		1848.4257		1028.901		GG		AA		5.96E-08		1770.8462		1123.8049		GG		AA		5.18E-07		1853.8811		1225.4304		GG		rs136029		22		46236425

		S-4SVUL		AA		0		2366.9268		306.5735		GG		AB		0		1537.7848		873.326		GA		AA		0		1873.7942		268.15482		GG		rs80521		22		46241660

		S-3MMLN		AB		1.11E-15		1970.5326		2825.3787		AG		BB		0		846.16986		4717.168		GG		AA		0		2448.821		745.9276		AA		rs136049		22		46265245

		S-3HKKH		AA		1.45E-09		3028.0269		1650.822		GG		AB		2.74E-10		2044.8679		2160.2336		GT		AA		2.19E-08		2833.84		1611.7887		GG		rs7291412		22		46459132

		S-4OWMO		BB		0		389.82635		1596.9935		CC		BB		1.62E-11		606.1551		1807.7076		CC		BB		1.22E-09		697.8783		1904.9896		CC		rs12170325		22		46502870

		S-4RAPO		AA		0		879.2845		331.53403		AA		AB		0		551.25244		774.5972		AG		AA		0		1296.4248		221.63268		AA		rs5768939		22		46534046

		S-4IOPN		AB		4.51E-14		400.87787		373.1701		GC		AB		1.13E-13		342.22714		326.6553		GC		AA		0		764.953		131.9711		GG		rs135538		22		46564628

		S-3AERR		AA		6.88E-14		1686.335		756.57635		AA		AA		8.69E-09		1720.8597		954.0924		AA		AA		3.28E-13		1963.725		906.1702		AA				22		46580923

		S-4HOLZ		NoCall		0.17402476		901.3254		414.13593				AA		3.03E-07		848.4747		294.95218		GG		AA		4.78E-05		583.63434		225.33243		GG				22		46589561

		S-3HYAZ		AA		0		928.07745		313.60107		AA		AA		0		795.99176		278.969		AA		AA		0		922.72736		258.86816		AA		rs45528736		22		46638312

		S-3WXJN		AA		2.22E-16		4286.032		1396.0836		CC		AA		3.29E-14		4552.3003		1611.5844		CC		AA		6.66E-16		4495.8345		1488.8232		CC		rs6007728		22		46652063

		S-3IALT		AA		0		1309.5267		334.34616		CC		AA		0		1286.3668		316.8412		CC		AA		0		1211.0586		357.60532		CC		rs6007729		22		46652153

		S-3UFHH		AA		2.94E-11		1569.1904		317.82272		CC		AA		5.85E-08		1316.3624		365.99606		CC		AA		7.84E-10		1628.9482		378.32736		CC		rs9626829		22		46654035

		S-4CXSF		AA		0		2536.6692		240.11758		AA		AA		0		2844.3044		293.46228		AA		AA		0		2262.3418		272.16284		AA		rs6007747		22		46657261

		S-4AANZ		AA		1.75E-10		1459.7603		587.63776		CC		AA		8.50E-10		1139.0045		470.27405		CC		AA		2.22E-16		1994.6316		649.55975		CC		rs10854854		22		46684706

		S-4SENJ		BB		0		396.1585		2490.911		GG		BB		0		421.81912		2622.64		GG		BB		0		363.35785		2521.3718		GG		rs12157460		22		46730618

		S-4ESOG		AA		1.09E-14		563.7263		225.93126		CC		AA		1.11E-14		584.2451		234.21306		CC		AA		0		608.3056		174.19359		CC				22		46757899

		S-3VEHP		BB		2.26E-06		868.57336		1908.5833		GG		BB		0.0069898833		1067.2576		1831.429		GG		BB		1.69E-05		1164.7775		2405.858		GG		rs9615992		22		46808072

		S-4QNQE		AA		1.41E-05		1652.95		763.781		CC		AA		1.55E-04		1644.9685		788.66614		CC		NoCall		0.114474036		1464.6782		778.63715				rs6008817		22		46814671

		S-3AGFM		BB		0		221.15265		687.86615		TT		BB		0		196.49686		696.27484		TT		BB		0		281.03067		832.75073		TT		rs6008821		22		46820570

		S-4BDNV		BB		9.38E-10		677.7739		1977.0378		GG		BB		7.03E-12		742.6329		2327.9705		GG		BB		0		640.31757		2643.7441		GG		rs11913768		22		46885025

		S-3LRYB		AB		5.46E-11		3082.6204		1667.3588		CA		AB		2.03E-08		3386.2632		1560.5818		CA		AA		3.86E-05		3214.6836		712.92224		CC		rs9616019		22		46886036

		S-3VTKC		BB		1.33E-15		495.87082		2315.3782		GG		BB		0		431.87372		2276.0283		GG		BB		0		532.0922		2854.1052		GG		rs2337049		22		46891143

		S-3LRHP		BB		1.33E-15		537.2836		1508.3981		GG		AA		0		1691.0552		223.39415		AA		BB		5.12E-13		725.564		1844.0916		GG		rs5768870		22		46911745

		S-3LIZT		AB		0		1774.8655		1778.1721		TC		AA		0		2512.8152		582.9688		TT		AA		0		2995.491		811.9428		TT		rs5768880		22		46916960

		S-3WPAT		AB		7.75E-13		1061.4358		936.54065		AG		BB		1.20E-12		745.49884		1619.8324		GG		BB		1.73E-08		907.1281		1686.4098		GG		rs6008908		22		46956456

		S-4GYLM		AB		2.02E-06		397.825		697.5781		GA		AA		2.04E-09		575.1086		282.35117		GG		AA		2.05E-08		480.19086		244.37534		GG		rs5768956		22		46956486

		S-4BKZL		AA		0		3186.8801		1054.3522		GG		AA		2.22E-16		2408.856		843.18475		GG		AA		1.45E-10		2544.4026		1061.1866		GG		rs138544		22		47002680

		S-3PVFE		AB		0		1629.5719		1867.3751		AT		AA		0		2793.1482		392.90515		AA		BB		0		976.4187		3617.5593		TT		rs138476		22		47028314

		S-3MIYO		AA		0		1553.3197		662.5086		TT		AA		0		1475.684		695.2195		TT		AA		0		1353.1567		632.33704		TT		rs7287139		22		47036096

		S-4GRCG		AA		0		1165.1594		382.1918		AA		AA		2.65E-04		554.12897		310.02023		AA		AA		4.02E-04		747.11487		420.97473		AA		rs2748335		22		47056556

		S-4ODGN		AA		3.33E-15		3722.8162		799.1924		GG		AA		1.05E-10		3609.599		927.3795		GG		AA		1.45E-08		3462.9253		968.79175		GG		rs6008964		22		47114663

		S-4HPOI		AB		0		1761.6727		1373.2181		AG		AA		0		2777.7163		866.1016		AA		BB		1.46E-08		974.2495		2128.1863		GG		rs811887		22		47169675

		S-3IFGQ		AB		1.33E-13		1309.9084		1115.8105		AG		AA		0		1973.8217		589.6958		AA		BB		0		535.09753		1590.5499		GG		rs6520053		22		47184783

		S-4CXFN		AB		0		1395.6862		912.5311		TG		AA		0		2206.147		276.4592		TT		BB		0		237.91252		1191.114		GG		rs5769165		22		47195681

		S-4QVAH		AB		0		1053.2675		1969.4906		AG		AA		0		1859.7585		526.4311		AA		BB		0		534.60376		3782.842		GG		rs812942		22		47200180

		S-3OKQF		AA		0		2788.1777		659.53424		AA		AA		0		3217.039		825.0008		AA		AA		0		2878.8577		822.5035		AA		rs16995760		22		47224129

		S-4SJHX		AA		1.81E-09		1623.887		517.34076		GG		AB		3.37E-07		857.98914		984.75574		GT		AA		4.22E-15		1247.4567		326.53146		GG		rs9627591		22		47239699

		S-3ELZD		AA		0		2956.4355		562.0803		CC		AA		0		2980.1843		714.0369		CC		AA		2.22E-16		2434.0964		656.5152		CC				22		47247001

		S-3VYMN		AA		0		1391.1383		220.22319		CC		AB		0		1060.4237		2066.11		CG		AA		0		1759.9651		251.64278		CC		rs738933		22		47292573

		S-3GXUO		BB		1.04E-05		400.80832		684.3577		AA		BB		0.0015952546		409.1895		607.52893		AA		BB		0.0037621872		378.32736		548.4577		AA		rs6009037		22		47295437

		S-4IOKH		AA		0		1551.4066		555.19977		CC		AA		0		1815.93		478.9723		CC		AA		0		1697.0393		445.6847		CC		rs59949700		22		47296692

		S-3CDPV		AB		0.021694576		1291.3374		649.41766		GT		NoCall		0.050050933		1483.4347		702.10815				NoCall		0.05854396		1377.7056		644.5348				rs59508966		22		47297087

		S-3WSZW		BB		2.69E-10		657.457		1062.0098		AA		AB		1.50E-11		1093.838		813.7594		TA		BB		3.19E-11		533.0094		887.2951		AA		rs5769218		22		47297437

		S-4OHJB		AA		3.94E-09		1029.3677		347.6015		TT		AA		8.71E-09		924.115		317.19653		TT		AA		1.04E-13		1382.0325		375.70575		TT		rs6007995		22		47297593

		S-3ZCFV		BB		0		1760.481		5157.8584		GG		AB		5.11E-15		3702.7305		4744.008		TG		BB		1.42E-14		2339.97		5343.3613		GG		rs4823585		22		47306064

		S-3ASJN		AB		2.40E-06		2423.0198		3531.2952		CT		AB		4.21E-06		1904.4626		2724.6477		CT		NoCall		0.13414504		1632.8046		1651.0131				rs73478584		22		47309290

		S-4TLGG		BB		0		321.9779		1841.6078		GG		BB		0		426.9813		2213.346		GG		BB		0		315.1458		2029.0498		GG		rs6008002		22		47317733

		S-4EBUJ		BB		0		602.7033		3331.577		GG		AB		0		1244.3733		1860.106		AG		BB		1.40E-14		650.372		2874.6348		GG		rs1569517		22		47321120

		S-3PAHA		AA		0		3658.399		610.7306		GG		AA		2.22E-16		2673.2969		495.42007		GG		AA		1.82E-12		4473.7295		976.67474		GG		rs12159300		22		47338101

		S-4LRPP		AA		0		2873.8328		416.12183		GG		AB		0		1630.6914		1202.1576		GA		AA		0		3371.8098		461.43674		GG		rs4431		22		47338438

		S-3PXQE		BB		1.13E-14		316.89655		1679.287		GG		BB		0		281.58316		1713.6776		GG		BB		1.14E-11		270.6074		1216.1097		GG		rs73186518		22		47350000

		S-3KOYP		AA		0		2815.2456		371.438		CC		AA		0		2994.0002		392.04877		CC		AA		0		3000.1858		287.94226		CC		rs7292676		22		47357918

		S-4NRQJ		AA		0		1564.1493		238.47107		AA		AB		0		912.1963		1301.2954		AG		AA		0		1700.0955		287.94226		AA		rs136093		22		47358135

		S-3WWOC		BB		0		956.5618		3515.021		CC		BB		0		1089.9459		4065.6978		CC		BB		2.39E-11		1361.3103		4002.7368		CC		rs9627641		22		47394138

		S-3QZHC		BB		0		346.39233		1717.9932		TT		BB		0		326.9034		1193.5917		TT		BB		0		467.55856		1799.9763		TT		rs11703540		22		47407659

		S-3QNWP		AB		0		1300.897		1401.6008		GA		AA		0		1834.9773		355.90796		GG		AA		0		2010.9342		529.57324		GG		rs6009119		22		47464861

		S-4ROGS		AA		0		2080.739		362.17548		GG		AA		0		1951.6512		301.50623		GG		AA		1.33E-15		1757.5623		468.19916		GG		rs713637		22		47490503

		S-4QUAX		BB		0		414.88736		2348.2158		CC		AA		0		2254.9578		802.36304		TT		BB		0		457.78693		2622.9568		CC		rs737780		22		47503364

		S-3EOAT		BB		1.91E-05		300.3179		813.5247		CC		BB		1.11E-05		307.4251		846.69855		CC		BB		1.55E-08		191.94035		645.1693		CC		rs12158826		22		47517402

		S-4QNQO		AB		1.02E-11		837.41693		725.8001		GA		BB		0		316.69357		1716.4343		AA		AA		1.17E-10		1338.0623		428.8719		GG		rs2295245		22		47518831

		S-3UYCS		BB		1.94E-12		651.6074		1339.3087		TT		BB		3.57E-14		650.4489		1407.5641		TT		BB		0		470.7099		1438.8315		TT		rs910542		22		47556343

		S-4DAPF		BB		0		634.4819		3148.4875		GG		BB		0		675.7436		3354.565		GG		BB		0		764.1561		4035.661		GG		rs4823473		22		47557878

		S-4KSVK		AA		1.27E-11		3009.8726		724.4372		CC		AA		9.86E-13		2801.3113		633.9551		CC		AA		3.85E-10		2264.367		591.6108		CC		rs6008051		22		47561788

		S-3EVYU		BB		1.08E-09		881.21893		2377.9949		GG		AB		2.87E-12		1250.6469		1827.909		AG		BB		7.38E-05		985.54584		2301.4612		GG		rs5767592		22		47611493

		S-4CDQR		AA		2.12E-13		1191.4357		443.19107		AA		AB		2.98E-09		722.524		1112.398		AG		AA		1.78E-15		1276.5941		427.72086		AA		rs4823615		22		47624964

		S-4PDTF		AA		0		970.67224		246.76797		AA		AB		0		880.071		1576.3921		AG		AA		0		1174.9803		323.4711		AA		rs4823620		22		47625777

		S-3UPAE		BB		0		374.15823		2139.878		CC		BB		1.47E-13		486.43558		2092.1458		CC		BB		6.66E-16		376.2708		1833.0125		CC		rs16996630		22		47654435

		S-3WUNQ		AB		2.66E-09		1301.2389		1191.1489		AC		AB		3.42E-09		1426.9813		1313.9652		AC		AA		0		1884.4362		209.82011		AA		rs3830106		22		47654724

		S-3SXCV		BB		3.28E-09		1336.9816		2683.6108		TT		BB		2.88E-11		1213.7546		2642.0635		TT		BB		1.30E-07		1611.4854		3037.0415		TT		rs17175822		22		47687094

		S-3QSZP		AA		0		1240.9822		402.17435		TT		BB		0		379.02896		1094.0525		AA		AA		1.53E-10		945.50354		384.98285		TT		rs2097409		22		47698266

		S-3TVQH		BB		0		411.2634		1378.4032		GG		AA		0		874.2521		181.42319		AA		BB		0		402.1984		1359.3126		GG		rs739115		22		47706502

		S-3PCQJ		BB		0		359.37845		2753.441		GG		BB		0		398.098		2947.0679		GG		BB		0		394.63867		2723.5105		GG		rs73887253		22		47718145

		S-3JOAQ		BB		8.28E-13		439.223		1367.253		CC		BB		2.46E-13		285.60367		912.85223		CC		BB		3.81E-04		406.68417		819.284		CC		rs16996726		22		47728915

		S-4HYDU		AA		1.66E-11		2583.0906		648.37335		CC		AA		3.62E-09		2604.4204		717.8658		CC		AA		6.66E-16		3004.3		631.6347		CC		rs7284852		22		47730874

		S-4GWSB		BB		0		819.7993		3089.8623		TT		AA		5.49E-08		3692.8452		1485.7219		CC		BB		0		996.4196		2655.82		TT		rs131850		22		47752282

		S-3BKNJ		BB		5.93E-04		1330.6882		1833.3357		GG		BB		3.77E-07		1147.2628		1931.4055		GG		AB		0.043117322		1538.2568		1591.0332		CG		rs16996747		22		47753514

		S-3SGLO		AA		2.22E-16		3709.9111		729.66736		GG		BB		2.08E-09		2010.7233		3392.8123		AA		AA		0		3835.984		735.5982		GG		rs6008159		22		47753575

		S-3VXMB		BB		4.66E-07		707.7098		1808.8018		GG		NoCall		0.10403479		831.0335		1684.9059				BB		1.21E-08		590.35516		1615.153		GG		rs9615513		22		47771300

		S-4OZRR		AA		0		1287.5444		318.50748		AA		AA		0		1153.3796		223.06123		AA		AA		0		1280.359		251.7052		AA				22		47813964

		S-3ZXKC		AA		0		1302.5287		285.2868		CC		AA		0		1369.3907		247.01552		CC		AA		2.51E-08		1120.209		355.9975		CC		rs8139800		22		47826606

		S-3CPGN		BB		0		665.0564		3187.1543		TT		BB		0		796.6757		3243.127		TT		BB		0		921.50757		3214.5127		TT		rs6007665		22		47843182

		S-3LBWA		BB		4.90E-10		494.34692		1805.4592		CC		BB		4.02E-08		545.14276		1838.3062		CC		BB		1.10E-06		462.03415		1467.3557		CC				22		47846035

		S-4DDTA		BB		0		422.23764		1307.1309		TT		BB		0		549.5952		1310.263		TT		BB		0		446.25916		1566.1105		TT		rs6007671		22		47864764

		S-3IFEC		AB		2.73E-09		1188.6696		1706.3951		GA		BB		0		646.56775		3007.7495		AA		AA		0		1210.8715		364.1482		GG		rs1297369		22		47909726

		S-4NAMX		AB		4.46E-08		786.79346		1035.7333		CG		AB		9.79E-08		718.8383		964.58875		CG		AA		1.01E-04		1118.0543		554.8252		CC		rs130468		22		47928226

		S-3FDIP		AA		1.59E-10		1214.5668		482.39746		CC		AA		1.45E-08		1299.4736		561.5656		CC		AA		2.31E-09		1575.4069		657.8093		CC		rs12169259		22		47931942

		S-3MEBZ		AB		0		3817.4229		3442.9104		CG		AB		0		3567.1707		3363.0642		CG		AA		1.48E-13		5573.1934		2127.9229		CC		rs135144		22		47940428

		S-4FQQE		AB		0		1221.9991		845.9287		CA		AB		0		1430.4087		1034.7832		CA		BB		8.07E-13		451.82263		1095.2631		AA		rs130481		22		47940908

		S-4FBDQ		AB		8.31E-09		1579.3351		1381.0382		CT		AB		9.36E-13		1966.8925		1437.3824		CT		AA		0		2437.2087		422.80838		CC		rs761419		22		47946234

		S-3VOXA		BB		0		856.1932		2709.4697		AA		BB		0		1088.339		3162.3018		AA		BB		3.11E-15		1043.5872		2626.471		AA		rs7291440		22		47962298

		S-4RLFY		AB		0		1976.6136		2208.7168		AG		AB		0		1750.7609		2101.1282		AG		AA		0		2783.094		686.97205		AA		rs62225390		22		47966761

		S-3KLLM		AB		8.96E-13		1780.5833		1265.5568		CT		AA		2.95E-11		2535.5017		845.9004		CC		BB		0		566.3165		2498.8987		TT		rs5767810		22		47968162

		S-3EAUA		BB		0		320.54944		2633.8257		AA		BB		0		336.05554		2990.8628		AA		BB		0		273.41614		2819.4678		AA		rs8138805		22		47993943

		S-4QZCP		AA		0		2203.1482		638.1849		CC		AA		0		1670.3436		488.6962		CC		AA		0		1829.247		609.9126		CC		rs5766814		22		48006174

		S-3AVNG		BB		0		347.1463		1603.8905		AA		BB		0		508.07422		1483.7517		AA		BB		0		339.61664		1526.1964		AA		rs5767832		22		48008036

		S-4ACBD		BB		0		365.37643		1743.2957		TT		BB		0		388.28052		1738.4888		TT		BB		0		332.27588		1760.3297		TT		rs5767834		22		48010698

		S-3HYDE		AA		1.07E-12		973.42413		507.40652		CC		AA		1.10E-12		1185.4608		618.2565		CC		AA		2.61E-12		992.54736		525.4256		CC		rs8135016		22		48010802

		S-4OKPO		AA		0		1569.0375		503.37784		AA		AA		0		1417.3422		482.37186		AA		AA		0		1429.9138		429.43027		AA		rs371022		22		48065145

		S-4KKQK		AA		0		1823.915		322.8086		CC		AA		0		1846.6033		286.3465		CC		AA		0		1569.4243		253.91922		CC		rs7290444		22		48087179

		S-4ODUY		AA		0		3235.8567		861.9714		AA		AB		0		2055.4832		2687.3596		AG		AA		0		1971.5156		510.04404		AA		rs5767921		22		48088184

		S-4GQSR		BB		0		319.55347		1262.2672		AA		BB		0		278.8359		1171.4635		AA		BB		0		301.93246		1098.0616		AA		rs5767932		22		48100209

		S-3UKWH		BB		0		174.12619		1024.2754		CC		BB		0		146.91878		1228.9639		CC		BB		0		150.9541		1274.5331		CC		rs6008328		22		48100964

		S-4SNXW		AA		2.37E-13		1780.2703		665.923		CC		AB		2.41E-11		1108.696		1570.3368		CG		AA		0		1826.1873		553.38336		CC		rs394545		22		48116254

		S-3ISZN		BB		0		216.64177		2456.9443		TT		AB		0		1073.2666		1573.5492		CT		BB		0		281.67377		2937.8926		TT		rs6008341		22		48121052

		S-3PSPX		BB		0		181.79333		1319.7946		AA		AB		6.84E-14		706.27875		832.4656		GA		BB		0		174.63814		1611.9512		AA		rs132183		22		48124010

		S-4BKEH		BB		0		580.149		4855.0396		CC		BB		0		489.21265		4962.3354		CC		BB		0		559.7948		4774.535		CC		rs5767968		22		48145834

		S-3BITI		AA		0		1430.9929		280.67334		GG		AA		5.63E-10		1566.574		464.99652		GG		AA		3.33E-15		1273.5592		308.83072		GG		rs6007738		22		48146737

		S-4ANEF		AA		0		1156.883		334.24454		CC		AA		0		894.7519		262.39276		CC		AA		0		1195.3184		339.06293		CC		rs6007739		22		48146941

		S-4CELX		AA		0		2271.7844		1015.76074		AA		AA		5.52E-13		2177.9932		1203.6685		AA		AA		8.88E-16		1712.6044		866.331		AA		rs132215		22		48154014

		S-3IKBS		AA		0		3162.7617		867.04816		GG		AA		0		3199.9636		581.1778		GG		AA		3.86E-13		2633.6138		852.35065		GG		rs11090785		22		48160897

		S-3QNSE		AA		0		1670.4137		465.60654		CC		AA		0		1467.9646		475.35696		CC		AA		8.88E-16		1308.4982		527.34845		CC		rs16997544		22		48163294

		S-4RTYA		BB		0		725.8651		2399.6		CC		BB		0		579.5305		2372.7295		CC		BB		1.50E-13		732.26904		1967.9474		CC		rs7292036		22		48177285

		S-3KENB		BB		6.66E-16		293.04776		1525.3386		CC		BB		3.17E-10		286.18488		1195.772		CC		BB		0.002165443		405.47238		1297.4893		CC		rs5767992		22		48188253

		S-4SEYZ		BB		7.77E-04		727.7236		985.1246		GG		BB		7.38E-06		663.23975		1027.2073		GG		BB		8.12E-05		707.66235		1022.5922		GG		rs720441		22		48190727

		S-3PFJU		BB		3.91E-09		453.23254		1028.5319		TT		BB		0		375.34674		1282.8588		TT		BB		1.75E-07		569.00714		1192.6194		TT		rs4823694		22		48202555

		S-4CZYE		BB		5.33E-07		2152.763		3489.4243		TT		BB		6.73E-08		1894.6053		3201.0032		TT		BB		8.04E-04		2685.008		3758.1035		TT		rs2208121		22		48209209

		S-3NOWL		AA		4.34E-13		1669.7242		536.70905		CC		AA		1.22E-12		1252.1787		411.21497		CC		AA		2.58E-07		1194.4282		506.20355		CC		rs6008409		22		48219820

		S-4HSZV		BB		0		268.19598		1237.6261		CC		AA		0		1712.9159		174.61171		GG		BB		0		270.5299		1489.3528		CC		rs13054679		22		48219937

		S-3AYTQ		AB		5.05E-07		548.6031		305.27335		CG		AB		0		457.61047		503.19955		CG		AA		6.16E-04		552.2256		239.16954		CC		rs4823499		22		48220853

		S-4NYDZ		AA		8.88E-15		2213.6309		809.2322		CC		AA		1.86E-13		2103.2512		798.31683		CC		AA		0		1666.247		540.35077		CC				22		48221463

		S-3GNPQ		BB		1.13E-13		392.44824		1211.2623		CC		AB		4.98E-08		953.1425		786.1022		TC		BB		4.90E-08		369.14005		926.50525		CC		rs4823704		22		48222064

		S-3WZZO		BB		0		550.5209		2293.2815		AA		BB		0		466.0389		2713.1663		AA		BB		0		520.57935		2392.4602		AA		rs5766894		22		48223840

		S-3SIJA		BB		0		281.67136		1158.0021		GG		BB		0		226.75005		1204.0852		GG		BB		3.22E-12		403.08914		1332.9202		GG		rs4823712		22		48231907

		S-3XRJG		BB		7.49E-09		1040.0204		2927.603		GG		BB		2.50E-12		896.65497		2971.2427		GG		BB		2.90E-09		1107.313		3177.8594		GG		rs4823715		22		48234842

		S-3UVRZ		BB		0		508.13223		1207.7059		AA		AA		4.44E-16		1710.8069		485.68134		GG		BB		0		520.3659		1279.9608		AA		rs738745		22		48246398

		S-3IMAE		AA		3.28E-11		1661.86		210.59256		CC		AA		2.52E-08		1729.9526		254.42831		CC		AA		4.82E-14		1576.8501		172.63829		CC				22		48265664

		S-4BOTP		AA		0		1007.3943		242.46861		TT		AA		0		1173.9183		321.85065		TT		AA		0		1173.8335		281.1948		TT		rs11090797		22		48270745

		S-4PVSC		AA		0		1582.3993		364.0096		TT		AA		0		1847.741		465.64783		TT		AA		5.68E-14		1774.4928		525.7847		TT		rs11090798		22		48270766

		S-3XLDI		AA		0		1493.5427		405.2642		CC		AA		1.40E-09		1479.3081		651.3693		CC		AA		8.22E-15		1206.4747		460.58618		CC		rs11914269		22		48281512

		S-4QABY		AB		0		1440.8849		1016.7355		GA		AA		0		2704.3135		290.70248		GG		AA		0		3045.7712		360.27594		GG		rs13053663		22		48283718

		S-3SGWV		AA		0		3282.8118		923.1449		GG		AA		0		3288.7097		933.4139		GG		AA		5.39E-11		2509.212		844.9386		GG		rs9627183		22		48284514

		S-3IALI		AA		0		2418.668		374.14517		TT		AA		0		2913.1467		476.19864		TT		AA		0		2547.6711		366.74866		TT		rs5768114		22		48287937

		S-4KJFJ		AB		0		2013.0662		1717.9984		GT		AB		0		1714.4033		1725.4503		GT		BB		0		701.1385		2803.1484		TT		rs9615664		22		48296003

		S-4NYGL		AA		0		3060.3408		730.93274		GG		AA		0		2722.6467		601.055		GG		AA		2.24E-14		3056.982		844.7126		GG		rs12169313		22		48296309

		S-4CHCX		AA		9.31E-12		4015.6284		1686.1792		CC		AA		3.57E-07		3882.1357		1945.3347		CC		AA		9.25E-11		4210.622		1837.366		CC		rs16997862		22		48298059

		S-3YFHS		AA		0		3657.2244		498.69226		GG		AA		0		3543.369		552.8821		GG		AA		0		3792.883		500.07443		GG		rs5768137		22		48300394

		S-3JCCI		AA		2.95E-06		2293.9106		436.40848		CC		AA		0.048090667		2107.271		559.36194		CC		AA		2.75E-05		1962.0674		402.88647		CC		rs361798		22		48317690

		S-4TGDU		BB		6.90E-12		835.27167		1695.1956		TT		AA		9.73E-13		2223.539		789.1045		CC		NoCall		0.31775767		895.70483		1309.9889				rs874962		22		48318323

		S-4SZBZ		AA		0		885.0535		159.54776		GG		BB		0		354.36703		1211.66		AA		AA		0		839.67755		147.38297		GG		rs16997937		22		48324665

		S-3MTJA		BB		0		1453.5494		2762.9749		TT		AB		0		2883.9255		1724.1003		GT		BB		4.66E-15		1797.2698		3203.2085		TT		rs5768179		22		48324774

		S-3YUJR		AA		0		2918.2532		451.31274		GG		AA		0		2539.3313		435.87674		GG		AA		0		2333.5266		313.9336		GG		rs6008464		22		48338869

		S-3KLPR		BB		3.73E-14		993.254		2467.869		CC		BB		1.49E-14		848.72565		2145.2068		CC		BB		3.10E-09		1235.4568		2486.6797		CC		rs16997973		22		48343071

		S-4OAGL		AA		3.33E-11		1480.8452		662.09753		CC		AA		3.50E-11		1490.6964		667.0879		CC		AA		2.36E-13		1610.4457		659.5457		CC		rs6007769		22		48359425

		S-4MXNP		BB		0.010305776		362.56802		464.8362		TT		NoCall		0.08857295		381.85345		469.5064				AB		1.03E-11		448.84286		328.9495		CT		rs56186974		22		48363888

		S-3YOCN		AA		0		2311.1106		402.4503		AA		AA		0		2313.7007		488.08423		AA		AA		0		2275.0002		462.17776		AA		rs9615699		22		48364237

		S-3PGCC		BB		0		243.59924		1739.3553		GG		BB		0		244.51157		1952.8099		GG		BB		0		195.00314		2146.3503		GG		rs8139620		22		48371084

		S-3UMYC		AA		0		1941.104		370.9877		AA		AA		0		1905.6498		409.71652		AA		AA		0		1788.9766		453.3626		AA				22		48371614

		S-4PJRW		AA		0		1678.3164		470.10574		TT		AA		0		1670.0497		460.4046		TT		AA		0		1526.4133		316.6886		TT		rs5768221		22		48371985

		S-3OTBP		AA		1.33E-13		1115.2078		497.3165		AA		AA		0		1249.8091		403.95996		AA		AA		1.79E-06		868.15576		465.38187		AA		rs5768231		22		48382658

		S-3KYHY		BB		0		604.3428		3389.4993		GG		BB		0		677.99005		3340.9539		GG		BB		0		512.2101		3127.579		GG		rs5768244		22		48387670

		S-4RDMR		AB		1.47E-11		662.9898		1002.97577		GC		AA		0		941.17645		265.8994		GG		AA		0		1349.7324		255.83707		GG		rs6008510		22		48411950

		S-4MJPI		AA		0		1404.3389		441.94244		TT		AA		0		1275.6198		402.12607		TT		AA		0		1569.1918		584.5714		TT		rs5768297		22		48430240

		S-4HKNZ		AB		6.90E-11		1281.8716		1109.9719		TA		BB		2.17E-09		860.5227		1611.1064		AA		AA		8.06E-14		1636.385		546.70483		TT		rs6008526		22		48448265

		S-3BEBH		AB		0		1366.0105		1247.4109		GA		AA		6.44E-08		2189.7966		1021.4523		GG		BB		3.77E-15		800.29016		1952.5486		AA		rs12169131		22		48454470

		S-4IBXA		BB		3.40E-12		1142.0236		2158.4648		GG		BB		5.36E-07		1323.5271		1889.4097		GG		BB		3.00E-07		1228.9421		1778.4832		GG		rs17697394		22		48460689

		S-3AFMO		BB		0		423.3574		2205.0654		CC		BB		1.18E-14		427.95953		1793.7903		CC		BB		6.87E-05		487.5174		1383.811		CC		rs135291		22		48473818

		S-4DGUB		AA		2.60E-12		1570.9094		608.99133		CC		AA		1.77E-10		1626.0787		668.27496		CC		AA		2.22E-16		1376.2161		470.78635		CC		rs5767014		22		48474288

		S-4KMYZ		AB		0		1336.9111		1194.8568		GA		BB		0		259.93445		1875.3628		AA		AA		0		1742.6586		216.81674		GG		rs6008558		22		48516695

		S-4HIXY		AB		0		1424.6381		1335.8606		CT		BB		0		332.48584		1801.917		TT		AA		2.00E-12		2102.726		590.47614		CC		rs6008561		22		48521169

		S-3ZTDJ		AA		1.32E-09		1216.0342		446.5091		AA		AA		7.82E-13		1516.2339		478.06757		AA		AA		4.57E-14		1655.1735		492.3512		AA		rs16998404		22		48528537

		S-4HCRY		AA		0		2917.8794		481.24442		GG		AB		0		1780.6372		1628.6868		GA		AA		0		3721.213		800.31024		GG		rs6008565		22		48538372

		S-4ICNZ		AB		9.38E-07		1474.641		1372.6788		TC		AA		9.06E-14		1863.1062		517.85583		TT		AA		1.82E-05		1336.7318		574.7618		TT		rs5767063		22		48603502

		S-4LRYS		BB		0		602.4737		2650.4895		AA		AB		0		1783.2418		1908.3195		GA		BB		0		606.80396		2398.0461		AA		rs9306510		22		48606311

		S-3JTAS		BB		0		822.8755		2706.9426		GG		BB		0		939.28375		3008.911		GG		BB		0		831.41565		2516.4316		GG		rs12484098		22		48608376

		S-3VWER		AA		0		719.88776		177.8189		AA		AA		0		814.3661		198.08707		AA		AA		0		819.07837		210.34515		AA		rs9615287		22		48611856

		S-3LTIK		AA		0		554.5338		134.40234		TT		AA		0		535.1078		174.23825		TT		AA		0		642.5438		177.8967		TT		rs6008584		22		48618159

		S-3TJVU		AA		0		1138.501		344.62073		TT		AA		0		1242.637		464.99542		TT		AA		9.77E-06		950.05457		561.5487		TT		rs7291351		22		48618786

		S-3UWYI		AA		0		2012.4987		478.1983		GG		AA		0		1854.2426		535.84906		GG		AA		0		2036.598		480.87448		GG		rs9615819		22		48620639

		S-4SEJQ		AA		0		2507.2122		390.6796		AA		AA		0		2897.4397		386.71466		AA		AA		0		2120.6787		530.93555		AA		rs73888207		22		48622161

		S-4EZTQ		AA		0		1337.4209		340.70117		TT		AA		0		1333.1516		349.88297		TT		AA		1.02E-14		1176.3223		378.3864		TT		rs2013591		22		48624809

		S-3FKZY		BB		0.0021826534		1537.5112		2756.8127		TT		NoCall		0.2907378		1642.7349		2529.562				BB		1.08E-04		1074.596		2056.7903		TT		rs9615826		22		48626019

		S-3KIIY		AA		0		2466.226		361.94156		CC		AA		0		2464.856		431.19153		CC		AA		0		1795.783		261.04974		CC		rs10483241		22		48630139

		S-3TQQS		NoCall		0.46384487		1659.3187		1896.8367				AB		1.26E-07		1712.3022		1270.8147		AG		BB		2.93E-09		854.76337		1453.9269		GG		rs13054085		22		48630184

		S-3AMNK		AA		3.11E-15		1925.1744		719.6073		TT		AA		7.19E-11		1719.1848		813.16956		TT		AA		1.87E-08		2603.297		1403.1884		TT		rs9615297		22		48633217

		S-3ACPB		AA		0		862.9382		158.8276		CC		AA		7.97E-12		873.8449		206.95412		CC		AA		9.77E-15		1046.1		214.12062		CC		rs133553		22		48636518

		S-3EVLM		AA		2.22E-16		3925.9084		1284.8213		GG		AB		1.32E-08		2101.568		1824.1371		GA		AA		4.47E-11		3724.3171		1532.6804		GG		rs469999		22		48637056

		S-3NPRA		AA		1.70E-12		1835.9156		582.89667		CC		AA		1.56E-09		1837.7286		681.0596		CC		AA		7.47E-08		1612.0161		652.12805		CC		rs73477790		22		48637288

		S-4KFFR		AB		9.70E-09		544.95135		623.0349		AG		AB		5.54E-07		553.00446		684.2349		AG		BB		7.68E-14		609.1794		1801.1804		GG		rs5768471		22		48640203

		S-4JIKZ		AA		0		2951.0862		916.1602		CC		AA		8.60E-13		2499.6326		912.57306		CC		AA		2.68E-10		2819.0557		1125.2251		CC		rs133581		22		48660530

		S-4ETCS		BB		0		308.0744		2686.5947		CC		BB		0		406.58875		2711.7954		CC		BB		0		444.45596		2447.82		CC		rs2235165		22		48668581

		S-4ELBX		AB		6.66E-16		1542.4795		2297.97		TC		AB		0		1534.1602		2036.4462		TC		AA		0		2530.3032		673.32837		TT		rs133603		22		48677261

		S-4LJSH		BB		0		460.1886		1360.0702		TT		BB		9.61E-12		496.1853		1097.3425		TT		BB		4.31E-09		590.9899		1188.0938		TT		rs28675311		22		48696193

		S-3OAAT		BB		0		367.59534		1239.5693		TT		BB		0		348.83185		1154.5597		TT		BB		0		333.58		1051.9998		TT		rs133633		22		48708059

		S-4EWIC		BB		3.07E-08		1631.0005		3070.7322		AA		BB		7.18E-06		1812.8137		3182.0918		AA		BB		7.79E-14		1816.034		4034.4182		AA		rs6008624		22		48710480

		S-4GDQQ		BB		0		607.85944		1878.364		GG		BB		2.39E-11		644.59534		1469.2921		GG		BB		1.36E-11		1068.658		2457.4963		GG		rs13053803		22		48723879

		S-3YVUG		AB		1.96E-06		1893.4661		1732.3606		AC		BB		1.71E-14		625.2298		2104.0518		CC		AA		4.13E-05		2784.8518		1137.9602		AA		rs10427669		22		48742097

		S-4IIZA		AA		0		654.1605		241.2869		GG		AA		0		598.5203		133.83388		GG		AA		0		885.14996		218.86037		GG		rs6007836		22		48750675

		S-4EYWT		AB		1.28E-10		1187.8096		1000.9399		GT		AA		0		1686.6385		435.3944		GG		AA		0		1873.4249		362.90756		GG		rs5768556		22		48751328

		S-4QKUS		AA		0.0031236724		754.83606		285.8835		CC		AA		1.90E-05		762.95746		239.1646		CC		AB		0.0012193666		432.66675		260.14206		CT		rs73888557		22		48777968

		S-3HJIQ		AA		0		1315.2921		240.43987		GG		AA		0		1083.3121		248.98737		GG		AA		0		963.3032		263.7397		GG		rs470042		22		48801065

		S-3ECWV		BB		0		456.56476		2059.0173		GG		BB		0		483.3976		2394.5776		GG		BB		0		417.0149		2224.9126		GG		rs130813		22		48805164

		S-4MTDQ		BB		0		335.03195		1499.5127		AA		BB		0		406.6674		1636.1189		AA		BB		0		491.25452		1750.3123		AA		rs130819		22		48807027

		S-4RQXA		AB		3.95E-14		875.18616		643.2485		CT		BB		0		248.15315		793.2216		TT		BB		0		267.51007		884.8751		TT		rs2879246		22		48810119

		S-4JSDU		AA		0		1960.9989		675.0899		CC		AA		0		2379.355		754.6446		CC		AA		0		2035.1305		744.8882		CC		rs73171414		22		48810817

		S-3REPT		BB		0		583.1009		2577.7937		GG		BB		0		473.58496		2250.1028		GG		BB		0		673.77185		2295.2922		GG		rs12160106		22		48812961

		S-4GQGT		AA		1.26E-11		870.4113		471.8174		CC		AA		9.19E-09		749.0772		461.45364		CC		AA		7.74E-09		838.7867		514.9966		CC		rs130834		22		48815311

		S-4LCEV		AB		0		1987.7134		1490.6272		CA		AB		0		1776.4181		1386.7161		CA		AA		0		3702.8945		659.61066		CC		rs11705601		22		48823192

		S-3CEEK		AB		3.39E-05		2361.9214		2549.9019		AG		AB		1.80E-05		2341.3748		2486.9656		AG		BB		5.56E-08		1736.0295		3625.2507		GG		rs5768614		22		48830394

		S-4LQCE		BB		0		313.99893		1688.1655		GG		BB		0		364.25772		1360.3048		GG		BB		0		395.96634		1657.2952		GG		rs9615320		22		48840927

		S-3MIHE		BB		2.22E-16		151.93085		1262.8394		GG		BB		0		132.04765		1539.2406		GG		BB		0		160.34567		1953.5648		GG		rs9615322		22		48842336

		S-4SDFD		AA		2.00E-11		3605.479		1102.2151		CC		AA		8.30E-14		3014.1248		825.66187		CC		AA		2.00E-15		3459.445		878.79834		CC		rs73431724		22		48855759

		S-3QSSW		AA		0		2975.6812		242.89406		GG		AB		0		1808.5712		1259.4036		GC		AA		0		3255.682		362.34363		GG		rs5768648		22		48862558

		S-3ITEO		AA		0		3950.2449		223.90971		CC		AA		0		4125.083		313.4348		CC		AA		0		4117.7607		311.33786		CC		rs5768649		22		48867031

		S-4QIOQ		AA		2.30E-06		1350.5211		513.0896		GG		AA		0.013870753		1130.0856		572.85345		GG		AA		6.20E-06		1481.5737		581.66547		GG		rs7284710		22		48871967

		S-3KSZE		BB		4.22E-15		1142.7964		2556.0857		TT		BB		0		1002.05853		2499.551		TT		BB		4.18E-10		1272.1954		2268.3		TT		rs5768657		22		48873919

		S-4MCSL		AA		3.23E-06		1661.6152		691.65027		GG		AA		1.52E-11		2035.2427		614.0955		GG		AA		6.20E-12		1951.1531		575.0824		GG		rs11913603		22		48926954

		S-3HNFM		BB		0		353.21478		2096.2405		GG		BB		0		395.55585		2001.543		GG		BB		0		447.62006		2288.406		GG		rs16999349		22		48932198

		S-3PQFX		AA		1.16E-08		2013.0374		982.58936		AA		AB		1.28E-09		1369.0045		1480.777		AG		AA		1.07E-05		1971.4426		1074.1284		AA		rs739155		22		48942566

		S-4QHXM		AB		0		1684.1256		1761.0331		GA		AA		1.11E-14		2850.551		743.7928		GG		AA		0		3041.845		677.4533		GG		rs9615921		22		48966343

		S-3FTVZ		AA		3.08E-07		4754.1216		2277.188		TT		AB		3.83E-06		3635.3223		3335.365		TC		AB		0.048184518		1742.192		2184.436		TC		rs761793		22		48968070

		S-3PSUJ		BB		4.79E-13		233.44728		1324.7114		TT		BB		1.47E-10		227.77176		1107.6862		TT		BB		1.65E-09		236.4654		1077.4423		TT		rs9617429		22		49027856

		S-3FCNA		AB		1.51E-10		1691.9025		1846.404		CT		AB		2.98E-10		1533.7535		1696.2788		CT		AA		2.52E-13		2486.4644		721.8881		CC		rs130161		22		49108418

		S-3XEYL		AA		1.44E-10		2013.6644		1214.1865		AA		AA		9.81E-12		2081.0796		1196.0527		AA		AA		2.00E-12		2182.8777		1219.4414		AA		rs130192		22		49118657

		S-3DVIP		BB		1.80E-14		870.7836		2314.1082		GG		BB		1.55E-15		783.44916		2173.9753		GG		BB		0		791.1646		2438.845		GG		rs132252		22		49118686

		S-3KDAQ		BB		2.02E-12		754.7809		1926.3457		TT		BB		1.74E-13		670.27124		1790.0438		TT		BB		0		511.32764		1613.6744		TT		rs6587310		22		49123661

		S-3WPXX		BB		0		196.11586		1099.5281		GG		BB		0		198.56926		1238.4082		GG		BB		0		219.58073		1252.4022		GG		rs130222		22		49136285

		S-4MFYK		AA		1.61E-09		1846.1194		763.35724		AA		AA		5.76E-10		2015.2721		809.64294		AA		AA		0.0010313172		1513.071		910.23584		AA		rs17177457		22		49155155

		S-3JPTA		AA		2.56E-08		1767.8186		271.67722		CC		AA		6.36E-08		1625.7239		258.92688		CC		AA		2.60E-07		1486.1296		250.14832		CC		rs5771783		22		49155329

		S-3XHBT		BB		3.80E-06		384.28564		1049.7728		GG		BB		3.55E-09		334.58792		1098.1611		GG		BB		2.66E-13		224.5697		946.428		GG		rs5771639		22		49171021

		S-3IETS		BB		4.79E-10		730.105		2249.337		GG		BB		8.46E-12		646.0763		2229.4949		GG		BB		3.95E-10		790.80554		2449.501		GG		rs6010528		22		49176651

		S-3CXCQ		BB		0		605.1026		1716.146		CC		AB		8.88E-16		1168.0458		1190.7755		TC		BB		1.33E-15		652.14435		1754.5834		CC		rs135582		22		49179000

		S-4IONK		AB		2.22E-16		1699.6724		2096.3213		AC		AB		1.01E-11		1498.7128		2288.8416		AC		BB		2.21E-05		1162.7708		3587.3628		CC		rs2337496		22		49179155

		S-3RLQL		AB		0		1280.8693		1014.0135		CT		AA		0		1673.2776		443.476		CC		AA		0		2109.337		462.9905		CC		rs2337497		22		49179546

		S-3DFDN		BB		0		590.37036		2425.5684		CC		BB		0		676.7891		2789.0837		CC		BB		5.51E-07		818.8282		1984.7177		CC		rs9617452		22		49192464

		S-3VXPH		AA		0		2162.8904		315.06094		GG		AA		0		2286.853		422.67822		GG		AA		0		3089.035		380.10913		GG				22		49305198

		S-4TBTH		BB		2.42E-09		406.72748		1591.7947		GG		BB		0		372.917		1989.704		GG		BB		9.96E-06		534.76953		1811.3115		GG		rs62225885		22		49309948

		S-3EBDB		BB		1.87E-13		892.43774		3430.765		GG		BB		1.57E-13		860.2775		3323.3762		GG		BB		3.85E-13		947.4419		3567.7083		GG		rs6009405		22		49310402

		S-3FDYJ		BB		0		1214.0994		4127.9946		GG		AB		0		3232.5212		2450.54		AG		BB		0		1933.2819		5286.0845		GG		rs13058268		22		49338361

		S-4TBRW		AA		4.42E-10		2467.309		1195.2448		AA		AB		6.11E-04		1867.3744		2026.5948		AC		AA		3.21E-08		1981.468		1081.6647		AA		rs5769580		22		49338771

		S-3DWAF		AA		4.44E-16		837.9732		314.947		CC		AB		2.18E-13		353.18973		505.48932		CT		AA		9.10E-14		776.18964		317.81424		CC		rs9628063		22		49360424

		S-4KACZ		AA		0		1777.3092		206.4646		GG		AA		0		1326.8357		186.83853		GG		AA		0		1740.847		233.30246		GG		rs11704020		22		49360597

		S-4ONFS		BB		3.93E-14		889.622		3171.7598		CC		AB		2.51E-11		2153.298		2130.0208		AC		BB		3.70E-13		1014.4885		3434.9958		CC		rs5769708		22		49365633

		S-3AQPD		AA		0		1856.5842		314.86435		TT		AA		0		1688.724		292.3945		TT		AA		0		2151.6047		351.92505		TT		rs6009850		22		49376697

		S-3APTP		BB		1.54E-11		261.99664		613.7111		AA		AA		3.11E-15		1606.7896		148.88956		GG		BB		1.18E-06		436.3893		716.8433		AA		rs17824810		22		49378255

		S-3WTMK		BB		0		238.24011		1919.5948		TT		BB		0		230.21397		2001.5228		TT		BB		0		241.8912		1796.369		TT		rs10212077		22		49380270

		S-3JXEJ		NoCall		0.46015203		1663.3197		2150.7517				BB		1.70E-10		964.78485		2194.4402		GG		AB		3.67E-09		1571.6909		1254.0112		AG		rs9616350		22		49380710

		S-3RNFR		BB		0		496.33923		2898.3904		CC		BB		0		573.5255		3332.8918		CC		BB		0		621.57043		3054.1423		CC		rs738603		22		49396413

		S-3UBUS		AB		0		933.24054		1055.4275		AG		BB		3.41E-07		471.15115		1888.5632		GG		AA		0		1715.995		159.87657		AA		rs2873699		22		49396512

		S-4RSJU		AB		7.33E-14		1097.5803		1408.1184		AC		AA		6.32E-07		1753.0706		894.99445		AA		BB		5.81E-08		541.4875		1864.7676		CC		rs34189568		22		49398026

		S-4HZTT		AB		0		2716.8865		2255.286		TC		AA		0		3787.8137		1244.3728		TT		BB		0		1252.6008		3503.0862		CC		rs7285039		22		49400384

		S-3DGCW		AA		0		2733.0923		604.26636		TT		AB		0		2361.2268		2787.9453		TC		AA		0		2697.784		590.5347		TT		rs5769817		22		49426434

		S-3AVVD		AB		4.44E-14		1221.9523		1132.8268		CT		AA		4.09E-13		1397.0723		422.83298		CC		BB		6.24E-08		654.27484		1334.0631		TT		rs2038304		22		49434942

		S-4EXLE		BB		0		668.0391		2052.7986		AA		BB		0		772.9904		2329.246		AA		BB		0		744.5198		2645.4045		AA		rs17766010		22		49446094

		S-4FHCT		AA		0		3163.5566		1618.0565		AA		AA		0		3780.2463		1974.827		AA		AA		0		4281.1763		2403.4167		AA		rs17766166		22		49475605

		S-3UNEP		BB		0		213.28096		1254.4697		TT		BB		0		252.09296		1442.0132		TT		BB		0		200.25735		1366.8455		TT		rs13054207		22		49506256

		S-4POJL		AA		0		3165.3674		206.5903		GG		AA		0		3338.8003		260.85028		GG		AA		0		3711.9778		229.99518		GG		rs1981477		22		49524428

		S-3NLKB		AB		0.042720713		376.49292		790.11383		AG		AB		0.0028664218		500.64276		958.3186		AG		AA		0.008550844		574.179		373.85812		AA		rs135253		22		49530268

		S-4HIOO		AB		0		2158.989		1897.0667		GC		AB		0		2029.6161		1882.7091		GC		AA		0		3577.417		681.39703		GG		rs135257		22		49530553

		S-3TJPS		AA		0		3079.5789		1151.3105		AA		AA		0		2754.9392		1357.2192		AA		AA		0		2181.533		997.90753		AA		rs6009503		22		49532043

		S-3QSTQ		BB		1.55E-15		1192.5842		2952.4458		TT		AA		2.05E-06		2630.7012		1244.6188		CC		BB		0		1082.5057		3063.7393		TT		rs737804		22		49542106

		S-4QBYF		AA		0		2653.8164		345.57034		CC		AA		0		2503.3481		418.39648		CC		AA		0		2463.216		309.2488		CC		rs12628771		22		49571997

		S-4AXRR		BB		0		862.03595		2723.4187		GG		BB		2.82E-13		744.8461		2019.208		GG		BB		7.20E-11		802.59863		2045.7491		GG		rs11090936		22		49582574

		S-3UWOJ		BB		0		1192.7529		4890.7246		GG		BB		0		825.5744		3349.5369		GG		BB		5.55E-15		973.6784		3567.0996		GG		rs11704670		22		49583035

		S-4GPJD		AA		0		1413.6443		312.51596		TT		AA		0		1399.9028		333.44876		TT		AA		0		1243.2732		310.46173		TT		rs8140508		22		49610259

		S-4AGSF		BB		3.70E-08		1153.8723		2491.8		TT		BB		1.22E-06		1462.2716		2847.534		TT		BB		4.48E-05		1321.1328		2312.5146		TT		rs2858607		22		49619450

		S-3LSIW		BB		4.44E-16		1231.717		4143.5664		CC		BB		1.04E-10		1620.3224		4395.365		CC		BB		5.27E-10		1284.5757		3388.179		CC		rs17179935		22		49628164

		S-4RNFJ		AA		2.72E-08		2381.6868		1213.3657		TT		AA		1.03E-06		2499.278		1392.791		TT		AA		1.97E-06		2103.6833		1191.2887		TT		rs9616534		22		49650418

		S-3AWWT		BB		0		595.6462		3023.925		TT		BB		0		715.724		3071.9998		TT		BB		0		787.91455		2853.2188		TT		rs2858649		22		49660492

		S-4TFAE		AA		0		2140.7322		502.78503		GG		AA		0		2083.8164		458.57623		GG		AA		0		2305.915		541.784		GG		rs17245482		22		49681255

		S-4IMVY		BB		0		321.8294		985.87897		AA		AA		1.84E-04		1934.032		733.04407		GG		BB		0		393.80536		795.7046		AA		rs2688098		22		49682956

		S-4PCGG		AB		2.30E-11		1534.1099		1076.7544		CT		AA		1.11E-11		2222.2053		529.42017		CC		BB		2.22E-15		702.9456		1247.7727		TT		rs10483246		22		49683905

		S-3ABUJ		AB		0		1488.7096		1481.2893		GA		AA		0		2260.3013		575.7472		GG		BB		0		751.7659		2299.1152		AA		rs2157210		22		49684466

		S-3HWYW		BB		2.42E-11		367.36087		1429.3923		GG		BB		1.49E-14		277.23724		1228.7738		GG		BB		6.13E-09		347.75513		1227.3868		GG		rs9627963		22		49715099

		S-4MWSY		AB		0		1783.359		1236.5856		AG		BB		0		771.40436		2121.1045		GG		AA		0		3138.7793		629.92456		AA		rs9627966		22		49718612

		S-3GYUU		AA		0		4172.103		1308.8546		GG		AA		0		4023.9172		1422.3438		GG		AA		0		3641.255		1280.2416		GG		rs9627969		22		49722087

		S-3WBPS		AA		0		3517.5964		873.58215		CC		BB		0		740.6559		2812.1382		AA		AA		8.05E-13		3734.4517		1238.0726		CC		rs848749		22		49728790

		S-4MAMT		AA		0		2568.0154		473.63074		CC		AA		0		2190.3762		403.9863		CC		AA		0		2807.5356		434.9807		CC		rs1003845		22		49728917

		S-4QWWK		BB		1.14E-08		285.6243		888.07935		CC		BB		1.52E-11		324.46918		1193.4932		CC		BB		4.06E-14		307.90244		1316.4963		CC		rs12169677		22		49729748

		S-4MEEW		AA		0		1148.4188		467.14838		TT		AA		0		1086.989		371.9294		TT		AA		0		1075.4473		349.4987		TT		rs848726		22		49741960

		S-4JFOP		AA		0		1814.4729		687.2852		TT		AA		0		2027.3038		873.46356		TT		AA		0		1886.433		775.7065		TT		rs7284139		22		49756691

		S-4NSZH		AB		9.95E-07		695.29517		837.971		TA		AB		3.49E-07		577.7419		806.82574		TA		BB		2.01E-06		438.12082		1177.7838		AA		rs12170141		22		49764455

		S-4NEGN		AA		0		2296.8271		645.9508		AA		AA		1.77E-13		2197.688		836.5336		AA		AA		6.59E-14		2153.5874		809.8225		AA		rs5770338		22		49776856

		S-4CMHJ		BB		0		420.77258		2465.8835		TT		BB		0		455.60544		2624.4963		TT		BB		0		488.24463		2660.3643		TT		rs5770341		22		49777002

		S-3JCHU		BB		3.48E-10		663.7214		1897.2917		GG		BB		2.32E-05		727.5354		1708.0104		GG		BB		0.0016112837		786.9006		1713.6023		GG		rs9616302		22		49777195

		S-4EHFS		BB		1.15E-11		795.8893		1570.235		AA		BB		5.90E-09		837.10406		1502.9581		AA		BB		9.52E-06		931.1279		1495.1534		AA		rs762922		22		49777471

		S-3XWSA		AA		0		1434.9487		322.28973		AA		AA		0		1363.6627		348.28696		AA		AA		0		1328.2562		410.67093		AA		rs136772		22		49800467

		S-4QIPJ		AB		0		1071.6936		1436.2911		TG		BB		0		568.0619		2628.9163		GG		AA		3.06E-13		1610.0706		689.17645		TT		rs17826417		22		49803808

		S-4HIYR		AB		2.22E-13		807.22974		809.5237		AG		AA		2.87E-07		1055.0204		435.70346		AA		BB		2.12E-10		428.24826		1020.1232		GG		rs6009238		22		49804092

		S-3JBHK		AB		2.44E-15		2032.5184		2463.2666		TA		AA		8.43E-07		2474.2349		1402.2972		TT		BB		2.22E-16		1220.0916		3172.384		AA		rs6009245		22		49809312

		S-3UVKE		AA		0		4733.3022		750.4237		GG		AA		0		4610.099		857.62933		GG		AA		4.44E-16		4343.5386		973.2429		GG		rs17000931		22		49816364

		S-4FLTQ		BB		0		627.4415		2892.962		GG		BB		0		1006.4866		2870.9038		GG		BB		0		618.144		2501.2095		GG		rs7287788		22		49817197

		S-4GASC		BB		0		262.8571		1649.8583		GG		BB		0		157.16042		1895.4651		GG		BB		0		216.68228		1926.9902		GG		rs136778		22		49821969

		S-4PGNZ		AA		2.22E-16		2780.8696		956.18744		TT		AA		3.11E-15		2767.0889		1009.2865		TT		AA		1.55E-15		2071.5818		745.50836		TT		rs5769644		22		49825403

		S-4QZHJ		AA		0		2711.9875		531.00616		GG		AB		0		1795.6239		2370.5767		GA		AA		0		3350.5823		817.0879		GG		rs136790		22		49829118

		S-4HJHU		BB		3.11E-15		485.48282		1527.993		AA		AB		2.44E-15		1085.3937		1140.971		GA		BB		1.50E-07		455.57825		1073.5851		AA		rs1076915		22		49831428

		S-4HRCM		AB		3.19E-13		1094.718		1000.1555		TG		AA		1.21E-13		1851.9232		531.21173		TT		AA		0		1939.4974		429.84137		TT		rs9616309		22		49834026

		S-3UHVU		AA		4.30E-09		2974.5256		571.4182		GG		AA		2.65E-08		3004.3486		615.4824		GG		AA		2.92E-12		2887.2515		428.43054		GG		rs7290137		22		49851212

		S-4SHYJ		BB		0		489.11157		1378.6079		AA		BB		0		456.78644		1655.3074		AA		BB		0		545.3593		1708.7423		AA		rs9628026		22		49856121

		S-4APAE		AA		0		1234.557		174.63814		GG		AB		6.81E-07		662.93365		793.7473		GT		AA		0		1404.3672		166.7707		GG		rs9616663		22		49892168

		S-3HEIK		BB		0		798.6286		1848.7378		TT		BB		2.22E-16		830.64954		1907.1794		TT		BB		0		887.95636		2118.5117		TT		rs9628038		22		49908818

		S-3MUHA		BB		0		753.51184		2518.2131		CC		AA		0		2719.7725		707.9846		GG		BB		0		839.48755		2317.75		CC		rs470018		22		49911808

		S-3RMFL		BB		0		533.7592		2966.5222		TT		AA		0		2981.1704		925.872		CC		BB		0		682.53235		2767.1003		TT		rs134467		22		49913022

		S-3DYBH		AA		0		5517.494		953.05225		CC		BB		0		648.0158		5315.5933		TT		AA		1.78E-15		5786.4375		1280.3159		CC		rs134465		22		49913238

		S-3SVGO		BB		0		175.71063		1304.6573		TT		BB		0		179.08693		1470.8751		TT		BB		0		177.47086		1461.9982		TT		rs7284248		22		49916766

		S-3SZUY		BB		6.37E-11		1381.2914		3368.943		CC		AA		2.44E-15		1824.53		792.18835		GG		BB		3.36E-13		1382.7662		3700.8367		CC		rs134456		22		49918817

		S-3CRZK		AA		0		1476.5934		392.41238		GG		AB		9.77E-15		938.4933		886.29913		GC		AA		0		1985.0981		404.37662		GG		rs717314		22		49921716

		S-4JBZF		BB		0		379.62442		1028.5653		TT		BB		1.38E-09		519.326		1045.927		TT		NoCall		0.47696027		534.6244		765.2331				rs8137158		22		49927888

		S-4LXWW		AA		0		1513.5385		274.22882		GG		AA		0		1805.1139		333.62286		GG		AA		0		1830.9366		329.63718		GG		rs1807723		22		49928522

		S-3OYLS		AB		8.13E-07		471.0386		800.23395		CT		AA		0		816.0947		231.36159		CC		BB		0		254.23854		1537.9148		TT		rs135775		22		49939309

		S-4JJPH		BB		0.004054257		832.69586		1192.3406		TT		AB		0.001482762		1160.4237		606.3398		CT		BB		6.74E-12		621.1394		1436.3582		TT		rs135853		22		49978453

		S-3ZPNP		AB		2.22E-16		1944.968		1548.5144		TC		AB		7.64E-14		1968.1377		1757.2991		TC		BB		0		963.209		2582.0566		CC		rs5770562		22		49978502

		S-3HNQB		AB		0		1197.62		999.36884		CG		BB		0		429.01978		1967.145		GG		AA		0		1934.3115		448.08		CC		rs135855		22		49979231

		S-3GONY		BB		0		460.60602		1519.4961		GG		BB		0		475.7174		1760.7566		GG		BB		0		468.38882		1379.884		GG		rs5770574		22		49997967

		S-3WAFZ		AA		0		2038.3188		207.96994		AA		AA		0		1739.0575		241.27411		AA		AA		0		1170.0675		199.88228		AA		rs17001199		22		50012310

		S-4PSUD		AA		0		1347.4128		881.47906		GG		AB		6.66E-16		647.16046		1697.0474		GT		AA		2.19E-13		1334.0117		1079.6459		GG		rs5769707		22		50013402

		S-4JJPP		AB		4.85E-07		1039.8378		1299.5734		AG		BB		1.28E-04		572.5536		1473.752		GG		AA		2.39E-07		1431.4437		870.198		AA		rs739242		22		50057116

		S-4JRAW		AB		3.22E-14		2172.9888		1726.2389		AG		AA		1.15E-14		3067.771		881.92773		AA		BB		0		615.26025		2588.532		GG		rs8135992		22		50073254

		S-3DMIU		BB		4.12E-11		1315.3065		2887.8994		CC		BB		1.70E-07		1263.6553		2485.67		CC		BB		1.06E-07		2038.7534		4035.7578		CC		rs11913579		22		50082030

		S-3QTGQ		NoCall		0.33301136		1877.1315		808.7123				AA		8.50E-07		1630.2625		526.11475		CC		AA		7.21E-04		1624.59		598.7355		CC		rs5770662		22		50086405

		S-3OAVD		AB		0		757.0591		1004.2172		AG		AA		0		1434.5204		161.47537		AA		BB		0		171.56036		2799.7053		GG		rs4824078		22		50091072

		S-4PBYQ		AA		0		2171.4138		577.11365		GG		AA		0		2551.2476		473.14917		GG		AA		0		2585.339		511.71027		GG		rs738415		22		50095813

		S-3FFWL		AA		0		2483.299		295.47818		TT		AA		0		2298.54		223.15662		TT		AA		0		2340.3171		238.17497		TT		rs17001267		22		50100311

		S-3WTOU		BB		1.93E-07		849.41064		1560.7083		TT		AB		2.06E-09		1202.0814		1180.1506		CT		BB		5.90E-08		738.08887		1384.8716		TT		rs139789		22		50124094

		S-3RKNP		BB		0		849.04126		2402.1934		GG		BB		2.48E-13		811.8735		1979.2535		GG		BB		7.36E-13		848.3615		2038.0326		GG		rs41518148		22		50178812

		S-3LNZZ		BB		0		568.651		5298.519		TT		BB		0		746.1777		5629.241		TT		BB		5.22E-14		1131.8483		6532.1562		TT		rs138886		22		50225150

		S-4AUQJ		AA		1.80E-11		1587.5933		412.88538		GG		AA		2.42E-10		1857.8473		509.37442		GG		AA		0.003763111		1321.5181		507.24966		GG		rs5769750		22		50237595

		S-4CLQD		NoCall		0.1982937		1796.9181		855.4424				AB		0.003434402		1864.7705		1050.7285		CG		NoCall		0.058608662		1987.3085		915.46027				rs1569957		22		50245344

		S-3SPEV		AA		0		1334.8428		297.8676		AA		AA		0		1184.8622		265.18515		AA		AA		0		1246.062		243.34218		AA				22		50271582

		S-3ZOUN		AA		0		1862.991		469.1237		CC		AA		0		2238.414		377.07343		CC		AA		0		1751.4528		291.8608		CC		rs2236139		22		50276695

		S-4RMMK		AA		7.33E-15		2986.3777		1401.7411		GG		AA		6.49E-12		3117.9048		1628.2253		GG		AA		3.44E-11		3314.2893		1776.819		GG		rs910798		22		50278438

		S-3CUFR		AA		6.08E-09		2665.6184		1290.5895		AA		AA		7.49E-12		2654.075		1155.0585		AA		AA		1.43E-05		2100.532		1150.6855		AA		rs9616770		22		50288590

		S-4RXKT		AB		0		1027.2148		796.0077		AG		AB		6.00E-15		1031.5194		577.7543		AG		BB		0		402.05072		1342.0109		GG		rs137866		22		50447384

		S-4BKSC		AA		1.39E-05		3420.695		1721.7177		GG		AB		1.17E-05		1946.9882		1718.4641		GC		NoCall		0.20621148		2070.1921		1331.1259				rs5771323		22		50486689

		S-3CKOX		AA		0		1365.734		339.1926		GG		AA		2.89E-15		1315.555		346.35556		GG		AA		1.07E-13		1395.5264		391.98398		GG		rs9628282		22		50534952

		S-3TQZU		AA		2.76E-10		2113.152		742.6432		CC		AA		1.37E-09		1964.0374		718.6729		CC		AA		1.07E-13		2207.9355		636.65906		CC		rs12169319		22		50537901

		S-3JJKW		BB		0		365.8454		2450.057		CC		BB		0		381.14838		2528.4956		CC		BB		0		319.19058		1671.5504		CC		rs4838831		22		50543846

		S-4IXQK		AB		1.34E-09		2792.276		3196.6877		TG		AB		1.21E-12		2782.0083		2914.0264		TG		BB		0		1702.9432		4261.353		GG		rs9617081		22		50557235

		S-4FYWL		BB		0		392.60684		4214.7837		GG		BB		0		480.59427		3819.891		GG		BB		0		336.35828		3137.9993		GG		rs9617082		22		50557463

		S-3YUAQ		AA		0		3129.5454		437.0986		CC		AA		0		2838.5786		439.97543		CC		AA		0		3793.0522		554.4325		CC		rs3736691		22		50573223

		S-3BBEV		AA		1.81E-11		3014.6372		1171.9524		AA		AA		9.59E-09		2659.272		1134.8528		AA		AA		2.43E-13		3475.8193		1267.4086		AA		rs6010198		22		50610628

		S-3JEVH		AB		0		1311.6179		1201.4152		GA		BB		0		480.68335		2166.828		AA		AA		0		1930.502		477.3396		GG		rs5771104		22		50651839

		S-3DVIA		AB		0		965.45605		1634.6041		GT		BB		0		330.0396		2403.7065		TT		BB		0		328.9217		1826.3124		TT		rs28535173		22		50730458

		S-3BDOD		BB		0		474.80316		2628.9084		CC		BB		0		685.95703		2515.3967		CC		BB		0		643.4673		2735.0679		CC		rs59374353		22		50792104

		S-4OOHS		AA		4.69E-11		1222.5844		527.48706		AA		AA		0		1486.2443		496.72083		AA		AA		2.39E-04		1027.867		597.9311		AA				22		50799169

		S-4MLNP		AA		1.80E-12		1098.8773		291.757		GG		AA		1.20E-14		1260.5345		303.49692		GG		AA		0		1157.5907		230.08322		GG		rs58971390		22		50802699

		S-3CBRQ		BB		0		367.38376		3076.0247		GG		BB		0		421.50156		3865.4998		GG		BB		0		326.82623		3557.83		GG		rs56067900		22		50831191

		S-3JXDK		AB		1.75E-13		1688.9044		1493.3136		CT		AB		1.20E-14		1678.109		1419.0544		CT		BB		1.59E-09		1126.1432		2271.8076		TT		rs8139476		22		50858120

		S-3TYFF		AB		0.011171335		1839.2766		1631.1389		CG		AB		3.63E-05		1893.9998		1421.7433		CG		BB		3.31E-05		1525.1586		2078.8567		GG		rs12163302		22		50859164

		S-3NJZO		BB		9.01E-05		1109.7838		1854.2666		GG		BB		3.09E-08		896.5359		1777.0197		GG		BB		1.51E-05		1274.7491		2212.8628		GG				22		50899103

		S-4HTEZ		AA		0		1332.9343		297.12845		AA		AB		0		736.49176		1009.9059		AG		AA		0		1659.2489		583.42554		AA		rs2236030		22		50899310

		S-4LNDM		AA		1.71E-14		1339.4288		600.76825		TT		AA		4.13E-12		948.20386		454.94113		TT		AA		1.36E-13		1605.838		738.7944		TT		rs2073279		22		50899425

		S-4QKJU		BB		0		590.5974		3427.6892		GG		BB		0		585.0507		3533.4539		GG		BB		0		726.5917		4025.417		GG				22		50917285

		S-3UTJA		BB		0.03404955		673.3524		1376.9033		GG		BB		3.54E-11		546.3858		1521.2677		GG		BB		1.22E-12		511.80753		1498.2682		GG				22		50918502

		S-3EJQR		AA		0		1427.8973		276.26276		CC		AA		0		1353.9788		283.162		CC		AA		0		1243.2064		299.21		CC		rs6009976		22		50949246

		S-4BJEQ		AA		0		939.51935		171.35693		AA		AA		0		1091.3093		235.83437		AA		AA		0		1511.6205		243.0085		AA		rs6010132		22		50952244

		S-4KJQU		AA		0		982.3238		209.85547		AA		BB		1.64E-07		329.10727		1205.1257		GG		AA		0		1529.3026		288.4761		AA		rs131820		22		50952570

		S-4NLNG		BB		1.71E-13		1425.7734		3092.1145		AA		BB		1.09E-11		1677.7755		3355.3066		AA		BB		4.39E-09		1656.3765		2947.2659		AA		rs6010133		22		50953524

		S-3IMRH		AA		3.33E-15		3813.373		1068.3279		GG		AA		4.44E-15		3631.8599		1021.315		GG		AA		6.66E-16		4167.5864		1136.4545		GG		rs6520149		22		50990669

		S-4QJBJ		BB		3.35E-14		414.20346		1804.3859		GG		BB		1.14E-08		542.4672		1757.487		GG		BB		2.22E-16		465.86078		2315.2466		GG				22		50991787

		S-3SWDM		AA		0		1241.0353		326.08588		AA		AA		4.95E-12		1144.3497		395.90753		AA		AA		0		1251.3873		277.6092		AA		rs55749419		22		50992828

		S-4MZSS		AB		0		1367.3453		1419.8591		CT		AA		0		2271.625		290.5475		CC		AA		0		2684.6572		442.55054		CC		rs5770924		22		51024542

		S-3ZCWB		AB		0		1257.6139		941.766		CT		AB		0		1243.1345		1119.4824		CT		AA		2.66E-14		2882.1125		434.93616		CC				22		51033119

		S-3RLWN		AA		0		2759.662		919.41486		AA		AA		6.88E-15		2642.0896		996.16895		AA		AA		1.31E-13		2564.4983		1004.08545		AA		rs73445551		22		51036790

		S-4PIWB		AB		5.31E-12		784.0475		700.77405		CG		AB		1.45E-13		895.53		745.5505		CG		BB		0		324.83148		1009.95416		GG		rs5770961		22		51073266

		S-4RCIE		BB		6.22E-14		805.4311		2156.9902		AA		BB		0		628.2008		2005.609		AA		BB		2.06E-08		1035.1771		2289.6497		AA		rs8138460		22		51103692

		S-4FOKG		AA		2.44E-15		2452.4597		665.3827		AA		AA		3.93E-13		2110.6482		627.85376		AA		AA		1.07E-04		1950.5547		824.4572		AA		rs8135777		22		51134186

		S-4FNMX		AB		7.30E-09		325.8184		240.0436		AG		BB		1.53E-14		531.04297		1991.0864		GG		AB		4.29E-11		313.34763		256.0399		AG		rs9616946		22		51148995

		S-4LCGJ		AA		1.71E-14		2664.371		951.4875		CC		AA		1.16E-08		2385.8586		1139.9325		CC		AA		1.85E-11		3227.861		1341.2236		CC				22		51154982

		S-4IOHA		BB		3.27E-08		280.1815		1452.9077		GG		BB		1.26E-09		244.23193		1372.1323		GG		BB		2.28E-08		208.68898		1091.8569		GG				22		51157531







Chr14 UPDの例

by courtesy of 天使病院・外木先生・川端先生



LOHは、あくまでもLOH
本数に関わらず「1種類のalleleしかない」と言っているだけ。

• ２つのalleleの（大きな）ハプロブロックが同じ。または、ヘミ
alleleということ（ただし、量的検出を加味して、欠失や男性X染色
体は、LOHとして報告を出していない。図上のドットはLOHになっ
ているが---）。

• 劣性遺伝病が隠れているかも。インプリンティング疾患かも----。欠
失領域かも（ただし、ソフトで欠失部位はLOHと表示されないよ
う）。

• UPDは全部拾えない（UPhDは、検出できない）。



まだまだ知るべきことがあると思いますが、
いろいろ、コツや良い情報、知識、お教えください。

ありがとうございました。
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