Homework 4
Statistical Genomics (545)
Spring 2021
Instructor: Zhiwu Zhang

Due on Friday, April 28, 2023, 3:10PM PST

Hand in: Email your R RMD and Knit PDF (or the link to the published on preprint.org or Peer Community Journal) with subject of “StaGen545 HW4” to Zhiwu.Zhang@WSU.edu. Name your files as 
“Homework4_ firstname_lastname”. The PDF file should have at least four pages. Your PDF file should focus on ideas, design, results, and interpretation by text, tables and figures. Leave the R code in the RMD file.
Objectives: 1) validation; 2) invalidate validation; 3) cross-validation; 4) GS, and 5) GWAS.

literature claims that incorporating GWAS results in genomic selection (GS) would improve accuracy than conducting GS and MAS along (e.g. two fold accuracy increase reported by Ravelombola et al., 2020). However, many of the reports have an invalidate procedure for such claim. As reviewed by McGowan et al. (2021) on Plant Breeding Reviewer (can be accessed by the links in Reference), invalidate procedure can artificially create fake accuracy improvement for such incorporation. 
There are multiple ways to incorporate GWAS results in GS, including fitting the associated markers as covariates (Spindel , 2016) or building kinship using associated markers in gBLUP (Zhang et al. 2014). You can choose any format of incorporation to approve or disapprove the claim based on real phenotypes or simulated phenotypes. As MAS is in favor of Mendelian traits and GS polygene traits, your proof should be based on the comparisons of the incorporation to both GS and MAS (40 points). 
Write a scientific paper including summary, introduction, results, method, discussion, conclusion, and references (60 points). 

Extra credit (Due on May 7, 3pm): Submit data and source code to GitHub (5 points), have manuscript on preprint such as preprint.org(10 point) or publication on a journal including Peer Community Journal (20 points), and receive comments from reviewers (30 points).
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