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MUSCULOSKELETAL A genomic data mining platform
KNOWLEDGE PORTAL aimed at accelerating discoveries for

in collaboration with
musculoskeletal traits and diseases

Search gene, variant, region, phenotype or tissue

Search gene, variant, region, phenotype, or tissue
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/ZBTB40 Information in the MSK portal

&) IFMRS St cooaes

Set page level parameters
Chromosome: Start position - End position

Download associations
1:22,705,331-22,907,650 |

Biolnd

The Region page summarizes genetic associations, credible sets, and epigenomic annotations across a selected region. All coordinates are in the hg19 (GRCh37)

genome build. Effect sizes and directions refer to the alternate (non-reference) allele. Genetic associations are generated by "bottom-line" integrative analysis. Click
here for a complete guide to the Region page.

Modules on the Region page contribute to the Knowledge Portal Genetic support and Multi-trait analysis workflows.

Genes overlapping region @

| ZBTB40 | ZBTB40-IT1 | EPHA8 |

Most significant variant associations in the region: 1:22,705,331-22,907,650 (Ancestry: All) @
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Basic idea behind genetic association studies
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Summary of the associations and original resources

S
Lead Variant(CHR:POS:REF:ALT) dbSNP Phenotype Group P-Value Beta Odds Ratio View LD Proxies
1:22710877.G.C rs34963266 Heel guantitative ultrasound estimated bone mineral density (eBMD) | MUSCULOSKELETAL 1.26e-136 4 0.0622 Show Variants
1:22703035:T.C rs10493013 Total body bone mineral density MUSCULOSKELETAL 408e-43 4 01013 Show Variants
1:22698447-A:G rs7524102 Femoral neck bone mineral density MUSCULOSKELETAL 9.05e-23 4 0.0889 Show Variants
122698447 A.G rs7524102 Lumbar spine bone mineral density MUSCULOSKELETAL 486e-22 4 00971 Show Variants
1:22661214:C.T rs34761529 Plasma C-reactive protein ICARDIOVASCUI_AR 4 68e-14 ¥ 00104 Show Variants
1:22711473.G:C rs6426749 Body mass index (BMI) IANTHROPOMETRIC 1.37e-9 ¥ -0.0065 Show Variants

1:22695412.T.C rs11800051 Bone fracture MUSCULOSKELETAL 6.40e-9 ¥ 0.9627 Show Variants
1:22690547.GA rs12048810 Carofid intfima-media thickness (mean of the maximum cIMT) ICARDIOVASCUI_AR 1.11e-6 A 01232 Show Variants

1:22778972.G.C rs531953201 Early-onset osteoarthritis MUSCULOSKELETAL 3.09e-6 A 213703 | show variants

1:22803595:A:G rs1266999  Myristic acid ILIPIDS 7.12e-6 A 0.3455 Show Variants
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The Manhattan Plot displays all the bottom-line associations for Heel guantitative ultrasound estimated bone mineral density (eBMD) across the
genome. Each point represents a variant. The x-axis represents the genome as if all chromosomes were laid end-to-end, ordered by their chromosome
number. The y-axis shows the -logie(p-value) of each association.
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S 0 At An atlas of genetic influences on osteoporosis
The Manhattan Plot displays all the bottom-line associations for Heel guantitative ulfrasound estimated bore in huma ns and mice

genome. Each point represents a variant. The x-axis represents the genome as if all chromosomeas were laid

number. The y-axis shows the -logia(p-value) of each association.
John A.Morris %23, John P.Kemp©**3 ScottE. Youlten 3, Laetitia Laurent?, John G.Logan®,

Ryan C.Chai*, Nicholas A.Vulpescu®’, Vincenzo Forgetta?, Aaron Kleinman?, Sindhu T. Mohanty?®,
C.Marcelo Sergio ™, Julian Quinn®, Loan Nguyen-Yamamoto®, Aimee-Lee Luco®, Jinchu Vijay™,
Marie-Michelle Simon™, Albena Pramatarova, CarolinaMedina-Gomez ™", Katerina Trajanoska",
Elena ). Ghirardello®, Natalie C. Butterfield®, Katharine F. Curry®, VictoriaD. Leitch®, Penny C. Sparkes®,
Anne-Tounsia Adoums®, NailaS.Mannan®, Davide S. K. Komla-Ebri®, Andreas. Pollard®,

Hannah F.Dewhurst?, Thomas A.D. Hassall?, Michael-John G. Beltejar’?, 23andMe Research Team®,
Douglas J. Adams", Suzanne M. Vaillancourt', Stephen Kaptoge', Paul Baldock®, Cyrus Cooper'™8"9,
Jonathan Reeve ", EvangeliaE. Ntzani©2%%, Evangelos Evangelou®®#, Claes Ohlsson®,

David Karasik®**, Fernando Rivadeneira ™", Douglas P.Kiel ©'2*252527 JgnathanH. Tobias®%,

CeliaL. Gregson© 2, Nicholas C. Harvey ©'"2, Elin Grundberg'-*?, David Goltzman®, David J. Adams?°,
Christopher J. Lelliott 3%, David A. Hinds ©#%, Cheryl L. Ackert-Bicknell*, Yi-Hsiang Hsu?*232627,
Matthew T.Maurano’, Peterl. Croucher®, Graham R. Williams ©¢, J.H. Duncan Bassett ©F5,
David M. Evans ©34*** and J, Brent Richards 01215323335+



—logqg(p—value)

ZBTB40 UKBB-BMD-LocusZoom.txt

2 — 100
1:22702187 r
150 — «<b
0.8
© o6 | - 80
® 0.4
. 0.2
100 ] : L 60

.
o

M
o

(QIN/ND) @led uoljeulquooay

0
CELA3B— =— WNT4 MIR4418— ZBTB40— =—MIR6127 EPHB2— = TEX46
L] - 1 —-H-. I 41—+ L]
CELA3A— EPHA8— MIR4684— —MIR4253 KDM1A—
] e mu I I H
=—[LINC01635 C‘If.i)A—r =—[ACTBL1
1 HH
LINCO0339— C1QC—
H H
CDC42—= C1QB—
[ TS H
| | [ [ |
22.4 22.6 22.8 23 23.2

Position on chr1 (Mb)



—logqg(p—value)

ZBTB40 UKBB-BMD-LocusZoom.txt

2 — 100
1:22702187 r
150 — «<b
0.8
© o6 | - 80
® 0.4
. 0.2
100 ] : L 60

.
o

M
o

(QIN/ND) @led uoljeulquooay

0
CELA3B— =— WNT4 MIR4418— ZBTB40— =—MIR6127 EPHB2— = TEX46
L] - 1 —-H-. I 41—+ L]
CELA3A— EPHA8— MIR4684— —MIR4253 KDM1A—
] e mu I I H
=—[LINC01635 C‘If.i)A—r =—[ACTBL1
1 HH
LINCO0339— C1QC—
H H
CDC42—= C1QB—
[ TS H
| | [ [ |
22.4 22.6 22.8 23 23.2

Position on chr1 (Mb)
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When zooming into the genomic region of ZBTB40
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ZBTB40 expression information on the MSK Portal

C m

s msk.hugeamp.org/gene.html?gene=ZBTE40

&) IFMRS

Tissue-specific gene expression for ZBTB40 @

International Federation of
Musculoskeletal Research Societies

MNew Chrome availab

The plot and table display tissue-specific mMRNA level measurements, in transcripts per million (TPM), for ZBTB40. Mouse over the plot to see points. Click "Show Datasets” in the table to view the source datasets and links to their provenance at the Common

Metabolic Diseases Genome Atlas. Find complete documentation here.

Tissue

Adipose Tissue

Adrenal Tissue
Aorta

Aortic Valve
Astrocyte

Bladder Organ

Min TPM

1.017

3.181

0.000

6.975

8.010

8.476

Scale
Logarithmic: log10{TPM+1)

Q1 TPM

6.508

18.835

8.530

7.819

8.520

15.580

Minimum sample count (>=)

Median TPM

9.462

24.010

16.681

10.8619

9.030

19.190

Collection

Q3 TPM

14.310

28.038

22370

15.632

11.205

26.140

Max TPM

44.970

42910

23517

21.914

13.380

32.300

All

Total Samples




/ZBTB40s ubiguitously expressed in human tissues

TPM

Bulk tissue gene expression for ZBTB40 (ENSG00000184677.16)
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The Osteogene project

RNA-seq data
148 samples,1 9, 00 3

Age range 49-90
years
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1 Eight genes are highly associated with BMD
58% iliac crest g1 & g1y

variation in postmenopausal Caucasian
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Normalized expression
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Expression of Genes in human hip bone biopsies

. + |+ ] *:*.._ :1-“ "
- -t
I‘:ﬁﬂi&":{»‘:&n TR

N
*
1
s
ﬁ m
.
Lo
4
ML
+
1, ﬁ'ﬂ
+ R
* : * ‘L-}: +
¢ g -
+
4 At ,
:{;E ‘:.I": t:rq
£ * :+ v i
b N . oy
- B —_—l 2
A ‘%
14 A
1-‘_' R
+*
“I‘; Wi

4
I+ i
I

I I I I [ [ I I I
ZBTB40  RUNX2 DLX5 MEPE SOST DKK1 SPP1 MGP CPED1  BGLAP

' g

C



Zbtb40mut
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