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Tutorial: pipeline, software and example
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FVGWAS: Pipeline
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FVGWAS: Fast Voxelwise Genome
Wide Association Analysis

Covariates | Data | SNP Image index Image size

NO G Outputdirectoryl RUN | Clear

http://www.bios.unc.edu/research/bias/software.html
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A Software for FVGWAS
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FVGWAS: Fast Voxelwise Genome Wide Association Analysis Reviews & Raings °

The Fast Voxelwise Genome Wide Association analysiS (FVGWAS) framework to efficiently carry out whole-genome analyses of )

whole-brain data. FVGWAS consists of three components including a heteroscedastic linear model, a global sure independence
screening (GSIS) procedure, and a detection procedure based on wild bootstrap methods. Specically, for standard linear

association, the computational complexity is O(n*N_V*N_C) for voxelwise genome wide association analysis (VGWAS) method e e
compared with INSTALLATION:  No Votes.

O((N_C+N_V)*n*2) for FVGWAS. Our FVGWAS may be a valuable statistical toolbox for large-scale imaging genetic analysis as S SU A
the field is rapidly advancing with ultra-high-resolution imaging and whole-genome sequencing.

‘l/ Download Now o ETYTIT Participate!
| FVGWAS-1.0: BIAS (URL) v | ee iles » Repart
Specifications

License: BIAS License

Show more s;

pecifications (Domain, Programming Language)

-
Home Page (7

is from the makers of: Spatial Statistical Parametric Mapping

Recent Activity Show:

7 fvgwas: FVGWAS-1.0 release

fvgwas: FVGWAS-1.0 release

FUAIAIAG 4 A i mmanbad lee Alamn Fliimma am lim 44 Registered: Jun 10

https://www.nitrc.orq/projects/fvgwas/

The UNIVERSITY of NORTH CAROLINA at CHAPEL HILL



FVGWAS: Fast Voxelwise Genome
Wide Association Analysis

Covariatesl Data | SNP | Image index | Image size

NO G | ~ Output directory | RUN | Clear

Covariates: n*d design matrix. n is the sample size and d is the number of covariates
Data: image data (n*V matrix). V is the number of voxels (whole brain analysis)
or the number of ROls (volumetric analysis)

SNP: genetic data (n*C matrix). C is the number of SNPs
Image index: V*71 vector. The index of voxels within the brain mask

(Applicable only for whole brain analysis)
Image size: the size of image data, e.g., 1*3 vector means 3-D image data

(Applicable only for whole brain analysis)
NO: the number of top SNPs
G: the number of bootstrap samples
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@Ng: Example: ADNI Data Volumetric Analysis

9

« 708 MRI scans of AD (186), MCI (388), and healthy
controls (224) from ADNI-1.

« These scans on 462 males and 336 females are
performed on a 1.5 T MRI scanners.

 The volumes of 93 ROlIs for all subjects are computed.

« Covariates include intercept, gender, age, whole brain
volume, and the top 5 principal component scores

- 501,584 SNPs are remained after quality control
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Lunch FVGWAS in MatLab

MATLAB R2014a -5l

Search Documentation pe

Current Folder
[ Name

®  Command Window @

>> cd E:\FVGWAS-1.0

. Examples >> FVGWASgui
. Functions fx >>
Oput

"L FastGWAS.pdf

FVGWASquifig

1) FVGWASgui.m

D{ Readme.txt

i =N FVGWAS: Fast Voxelwise Genome
Details A “i” Wide Association Analysis

e

Workspace
lame + L3 Ly Covariatesl Data | SNP | Image index | Image size

NO G Outputdirecloryl RUN | Clear
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Load Data into FVGWAS

I

FVGWAS: Fast Voxelwise Genome
Wide Association Analysis

l Covariates | Data

NO 1000

G

| snp

Image index | Image size

1000

l Output directory

RUN | Clear

O Click the button Covariates: load “volumetric_covariate.mat”
O Click the button Data: load “volumetric_image_roidata.mat”
O Click the button SNP: load “volumetric_snpdata.txt”

O Set NO: 1000
O Set G: 1000
O Click the button Output directory: set “E:/FVGWAS-1.0/Oput”
O Click the button RUN
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Output files of FVGWAS

FVGWAS: Fast Voxelwise Genome
Wide Association Analysis

lCovariates I Data I SNP Image indexl Image size

NO 1000 G 1000 IOutputdirectory RUN| Clear

0 “GSISresults.mat”
results of GSIS step, variable “pp” contains the -log_10{p-values} of all SNP data.

0 “voxelclusterandSNP.mat”
variable “rawpvalue” is a C*N_0 matrix including the raw p-values of top NO SNPs.

variable “pv” is a C*N_0 matrix, including the corrected p-values.
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Results summary of FVGWAS

S FVGWAS: Fast Voxelwise Genome
1]

Wide Association Analysis
e

lCovariates I Data I SNP Image indexl Image size

NO 1000 G 1000 lOutputdirectory RUN| Clear

Q Run “manhattanplot.m” in MatLab to generate the GWAS results
Output file: “SNP_ROIandSNP_nonsmoothing_hg19 ALL708 SC.txt”

0 Run “manp.R” in R to plot the Manhattan plot and QQ plot
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ADNI Data Analysis: Volumetric Analysis

=10g40l0 )

Manhattan Plot

Observed -10g,ql0)

1T 2 3 4 36 7869 11 13 153 18 22

Expected —logso(p)
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ADNI Data Analysis: Volumetric Analysis

Numbers of significant SNP—ROI pairs based on the corrected p-values
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ADNI Data Analysis: Volumetric Analysis

Top SNPs associated with volumes of
HL/HR —Hippocampus Left/Right and AL/AR — Amygdala Left/Right

ROI Best SNP CHR BP p-Value Gene

HL rs2075650 19 45395619 1.4E-07 TOMMA40
rs6896317 5 142949513 5.5E-05 TRIO
rs439401 19 45414451 7.6E-04 APOE

HR rs2075650 19 45395619 2.7E-07 TOMM40
rs6896317 5 142949513 5.5E-05 TRIO
rs439401 19 45414451 1.2E-03 APOE

AL rs2075650 19 45395619 1.5E-05 TOMMA40
rs6896317 5 142949513 5.8E-05 TRIO
rs405509 19 45408836 1.4E-03 APOE

AR rs2075650 19 45395619 1.4E-08 TOMMA40
rs6896317 5 142949513 4.7E-07 TRIO
rs405509 19 45408836 1.1E-03 APOE
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