Iranian Journal of Animal Science ol ol
Vol 49, No 1, Spring 2018 (145-157) i ”"Lc
DOI: 10.22059/ijas.2018.253649.653623 OFONOY () VWAV e o) 8)Less F4 05,00

9 Sl K> b 9y 5 Khos g SIS Calicke S Ssloxe 9 SEESIH (S slwkiius W
S5 w38 A Sl

*‘5).35 u’zuy”
bl dl g e goDhaal 5151 oS ¢y slius!
OYAV/Y/E o pdy <SRN AR AL TS '@,u)

ol

o
S5 5 bl oo I 00 e B Ml () ki Sl S e b (s83) G S
245, (AUROC) 5 Shos Lasuia oo 55 i 33 OF 150 5 (g3lotiims (nys () p e ol Bk S ) glailin] lino
Glaosls ol K5 i slag)lens b glabinl gl S5y 50 RF) dsla JKo 5 (TBA) A slaikul 5 b s, S5
oS B Sy Lellr Splite jlad 5 (+/Y80 5 +/\Y¥0) LD s sl (/¥ 5 +/V) (g p RSy Sslite g glaw ol SES3
N2 0t o 5 gobe) 23 2w A Sl 35 Bl 5 Hledilen gl ad (Hludilen p50a,S YV p5005 8 555 (ViAY 51 0A)
ot 4 Bl (5ladiis b Ay W o 3 5035 b KL Ao 3 40 5 deoys 00 Ol & Pl sl ) gbay g lutiilon JRE
STBA iy, 5l esliil b sddkizems 5 ool OEs!5 51 P8 53 Ad b5 (ilettins funys 5 038 b SO (G 53) Ol
oSNl 3l s py ikt (fys (KL Bl Ol S 5 LD e 051 L kS eslized AUROC b3, ol » RF
Do b oskdizoms OB 15 51 oaliiwl g /A 5 4/ i ja TBA 5 Lslas Ko (gl ot g5lkilon sla o 3 % AUROC
o 3ls 2l TBA (gl /0 YV 5 o/ WA 5 RF (gl o/0Y 5 +/03Y 05 4 1, AUROC (i ooy 8 5 o3 00 Dl
als 0L QTL Vb e s s 2 Shes olai K by, cciliinn (sl g 53 A ikl 52 35, Y0 AUROC

Al G5 b5l slakypp SRS gl e SISl KT 5 o (OK) st SO SIS Sl eslinal JS ) sbay

AUROC (g5kwdsbon adjims)l 0815 Ol 5me (Ko 0 J3lad 350 ()l 2w )3 1 SlS™ (S0 519

Impact of genotype imputation and different genomic architectures on the
performance of random forest and threshold Bayes A methods for genomic
prediction

Yousef Naderi”
Assistant Professor of Genetics and Animal Breeding, Islamic Azad University, Astara Branch, Astara, Iran
(Received: Mar. 6, 2018 - Accepted: Apr. 24, 2018)

ABSTRACT

Genomic selection using imputed genotypes can have an important role in increasing economic efficiency and the genetic
improvement of the threshold traits. The objective of this study was to: investigate the accuracy of imputation and to
evaluate its effect on area under receiver operating characteristic (AUROC) of threshold BayesA (TBA) and random forest
(RF) algorithms for discrete traits with different genomic architectures. Genomic data were simulated to reflect variations in
heritability (0.30 and 0.10), number of QTL (108 and 1080) and linkage disequilibrium (low and high) for 27 chromosomes.
To simulate a condition close to reality, we randomly masked markers with 50% and 90% missing rate for each scenario;
afterwards, missing genotypes were imputed and imputation accuracy was estimated. In the last step, to evaluate the
AUROC of TBA and RF, original or imputed genotypes were used. The accuracy of imputation was improved with
increasing level of LD and decreased missing rate. The total average of AUROC values were 0.64 and 0.66 when using RF
and TBA, respectively. Comparing to original genotypes, using imputed genotypes with 50% and 90% missing rate
decreased the average AUROC about 0.013 and 0.02 for RF and 0.0018 and 0.026 for TBA, respectively. Despite the higher
AUROC of TBA at different scenarios, RF showed a better performance in large number QTL. Generally, genomic
prediction based on imputed genotypes (5K) can be implemented to reduce of the cost of a genomic evaluation.
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Table 1. Parameters of the simulation process

Parameter

Low linkage disequilibrium

High linkage disequilibrium

Historical population

No. of generations (population size) in phase 1
No. of generations (population size) in phase 2
No. of generation (population size) in phase 3

1,000 (5,000)
1,050 (100)
1,100 (5,000)

1,000 (5,000)

Recent population

No. of founder sires (dams)

No. of generations

No. of offspring per dam

Mating system

Replacement ratio for males (females)
Criteria for selection/culling

Sex probability for offspring

No. of chromosomes

Total length of chromosomes (cM)
Marker distribution

No. of QTL alleles

Effects of QTL alleles

Marker and QTL mutation rate
Position of marker and QTL

No. of QTL

No. of markers

Heritability of the trait

200 (4,800)
10
1
Random
0.8(0.2)
EBV/age
0.5
27
2,700
Evenly spaced
Random (2, 3, or 4)
Gamma (0.4)
2510°
Random
108 or 1080
54,000
0.10r0.3
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Table 2. Mean of linkage disequilibrium and imputation accuracy between imputed and original genotypes in
different scenarios

Scenarios LD mean Imputation accuracy Imputation accuracy
(in0.1cM) (50% missing rate) (90% missing rate)
1 (h?=0.3, QTL=1080 and LD=Low) 0.138 0.973+0.013 0.963+0.017
11 (h* = 0.3, QTL=108 and LD=Low) 0.136 0.975+0.011 0.965+0.015
11 (h?=0.1, QTL=108 and LD=Low) 0.135 0.971+0.013 0.960+0.015
IV (h* = 0.1, QTL=108 and LD=High) 0.295 0.987+0.009 0.982+0.010
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Figure 2. The box-plots of imputation accuracy in different levels of LD
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Table 3. Mean and standard deviation of AUROC by random forest (RF) and threshold Bayesian A (TBA) method in
the original and imputed SNP genotypes

RF TBA

Scenarios  Original Imputed genotypes  Imputed genotypes Original Imputed genotypes  Imputed genotypes
genotypes (50% missing rate) ~ (90% missing rate) data (50% missing rate)  (90% missing rate)

| 0.740+0.01 0.719+0.02 0.708+0.03 0.682+0.04 0.663+0.05 0.658+0.05

1l 0.657+0.03 0.655+0.03 0.650+0.03 0.708+0.04 0.679+0.05 0.672+0.05

1 0.579+0.02 0.569+0.02 0.561+0.02 0.588+0.05 0.580+0.05 0.574+0.06

v 0.591+0.02 0.571+0.02 0.566+0.02 0.660+0.04 0.641+0.04 0.627+0.05

Average  0.641+0.02 0.628+0.02 0.621+0.03 0.659+0.04 0.641+0.05 0.633+0.05
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