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Developments of sperm recovery prediction system by micro-TESE using
next-generation sequencer
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The purpose of this study was to develop the sperm recovery prediction
system using micro-TESE. Among the variants obtained by whole exome sequence analysis, we
investigated variants with an allele frequency of 1% or less that affect protein function, which are

not found in healthy subjects. It did not reach the development of sperm recovery prediction
system. However, we found a gene variant suggesting a novel sperm recovery predictor. On the other

hand, as a result of examining the upper variants obtained from the genome-wide association study,
the accuracy rate was the highest when 3 variants on the gene expressed specifically in the testis
were used. In the future, it is expected that a more reliable sperm recovery prediction system will
be developed by increasing the number of cases.

micro-TESE



micro-TESE micro-TESE 1
micro-TESE
30 40%
(AZF) AZF a, b,c 3 a, b

9 micro-TESE
micro-TESE

micro-TESE

micro-TESE
(AD Al Al

micro-TESE

micro-TESE
29
single
nucleotide variants (SNV), insertion/deletion (Indel)

1%

micro-TESE 28 Illumina Asian Screening

Array-24 Kit (GWAS) GWAS
SNVs 5

validation

Random Forest (RF) Support Vector Machine (SVM) Naive

Bayes (NB) Neural Network (NN) SNVs
SNVs
micro-TESE 29
5
1% 3
29 1143 1143
29 28 1 29
2 107 SNVs  Indel

RF 65.5%



SNV 4 SNV
3
GWAS
micro-TESE 28
600,000 SNV 28 27 600,000
SNV GWAS P 0.005 0.01 0.05 SNV 28
28 RF SVM NB NN
28 28
SNV
P 0.005 0.01 0.05 SNV P 0.01 SNV
4 NB 78.5%
Random Forest Naive Bayes
P<0.05 P<0.01 P<0.005 P<0.05 P<0.01 P<0.005
67.9% 67.9% 67.9% 64.2% 78.5% 64.3%
67.9% 67.9% 67.9% 66.7% 81.0% 73.7%
ND ND ND 0% 71.4% 44.4%
100% 100% 100% 94.7% 89.5% 73.7%
0% 0% 0% 0% 55.6% 44.4%
Support Vector Machine Neural Network
P<0.05 P<0.01 P<0.005 P<0.05 P<0.01 P<0.005
67.9% 75.0% 67.9% ND 75.0% 64.3%
67.9% 73.1% 70.8% ND 77.3% 73.7%
ND 100% 50.0% ND 66.7% 44.4%
100% 100% 89.5% ND 89.5% 73.7%
0% 22.2% 22.2% ND 44.4% 44.4%
GWAS 10 SNV
5 validation GWAS
28 validation
SNV 10 SNV
SNV 6 SNVs
10 3
3 SNV NB NN
2 SNV
Random Forest ST Yector Naive Bayes Neural Network
Machine
1SNV(Q@) 3/5(60 ) 3/5(60 ) 3/5(60 ) 3/5(60 )
1SNV(QR) 4/5(80 ) 4/5(80 ) 4/5(80 ) 4/5(80 )
1SNV(3) 2/5(40 ) 2/5(40 ) 2/5(40 ) 2/5(40 )
2SNV(Q@) 3/5(60 ) 4/5(80 ) 5/5(100 ) 4/5(80 )
2SNV(Q) 3/5(60 ) 4/5(80 ) 2/5(40 ) 4/5(80 )
2SNVQR) 4/5(80 ) 4/5(80 ) 2/5(40 ) 4/5(80 )
3 SNV 4/5(80 ) 4/5(80 ) 5/5(100 ) 5/5(100 )

28



3 1 0 0

Youichi Sato, Atsushi Tajima, Misaki Kiguchi, Suzu Kogusuri, AKi Fujii, Takehiro Sato, Shiari 65
Nozawa, Miki Yoshiik, Makiko Naka-Mieno, Kosuke Kojo, Masahiro Uchida, Haruki Tsuchiya,
Kazumitu Yamasaki, Issei Imoto, Teruaki Iwamoto

Genome-wide association study of semen volume, sperm concentration, testis size, and plasma 2020
inhibin B levels

J Hum Genet 683-691

DOl
10.1038/s10038-020-0757-3

51

2019

38-40

DOl

2019

81-84

DOl

38

2019




38

2019

GWAS

64

2019

Inhibin B

Inhibin B

64

2019

64

2019




Youichi Sato, Fukunaga Chika, Kojo Kosuke, Uchida Masahiro, Tsuchiya Haruki, Yamasaki Kazumitu, lwamoto Teruaki

Elucidation of the causative gene of non-obstructive azoospermia by whole-exome sequencing.

American Society of Human Genetics, Annual Meeting 2019

2019
42
2019
2018
2019
Inhibin B Inhibin B
2019

2019




https://ww.tokushima-u.ac. jp/ph/faculty/labo/inf/




