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		Table S2. Read coverage of coding regions in whole exome sequencing.



				Family		Individual ID		Total (bp)		Mean depth (x)		% ≥ 5x		% ≥ 10 x		% ≥ 20 x		Capture



				1		IV-2		4,119,181,158		123.06		97.2		96.4		94.1		V5

				2		IV-1		2,274,205,266		67.94		97.1		95.7		90.5		V5
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Family 1 Family 2

Total variants* 5,996 5,633

Frequency of  

≤

 0.01 in in-house normal exome (n= 575) 1,750 1,507

Frequency of  

≤

 0.01 in ExAC 1,250 1,108

except synonymous 919 806

Homozygous mutations 70 88

*The number of variants in exons and intronic regions ± 30bp from exon-intron borders.
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		Table S3. Priority scheme of homozygous variants in two families.



						Family 1		Family 2



				Total variants*		5,996		5,633

				Frequency of  ≤ 0.01 in in-house normal exome (n= 575)		1,750		1,507

				Frequency of  ≤ 0.01 in ExAC		1,250		1,108

				except synonymous		919		806

				Homozygous mutations		70		88

				*The number of variants in exons and intronic regions ± 30bp from exon-intron borders.
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Family 1 Family 2

Total variants* 5,996 5,633

Frequency of  

≤

 0.01 in in-house normal exome (n= 575) 1,750 1,507

Frequency of  

≤

 0.01 in ExAC 1,250 1,108

except synonymous 919 806

Two or more variants in one gene (genes) 113 (45) 63 (31)

*The number of variants in exons and intronic regions ± 30bp from exon-intron borders.
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		Table S4. Priority scheme of possible compound heterozygous variants inf two families.



						Family 1		Family 2



				Total variants*		5,996		5,633

				Frequency of  ≤ 0.01 in in-house normal exome (n= 575)		1,750		1,507

				Frequency of  ≤ 0.01 in ExAC		1,250		1,108

				except synonymous		919		806

				Two or more variants in one gene (genes)		113 (45)		63 (31)

				*The number of variants in exons and intronic regions ± 30bp from exon-intron borders.
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Mutation*

Japanese**

(MAF%)

ExAC_South_Asian(MA

F%)

ExAC_European

(MAF%)

ExAC_African

(MAF%)

ExAC_East_Asian

(MAF%)

ExAC_Finish

(MAF%)

ExAC_Latino

(MAF%)

c.136C>G 0 0.0251*** 0.0046*** 0 0 0 0

HGVD: Human Genetic Vatiation Database, ExAC: Exome Aggregation Consortium, MAF: Minor allele frequency

*The mutation description is based on human genome reference build hg19. 

**Japanese MAF including HGVD and in-house 575 database.

***All heterozygous.
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		Table S5. Minor allele frequencies of identifical NOP14 mutation in other ethnic populations.



		Mutation*		Japanese** (MAF%)		ExAC_South_Asian(MAF%)		ExAC_European (MAF%)		ExAC_African (MAF%)		ExAC_East_Asian (MAF%)		ExAC_Finish (MAF%)		ExAC_Latino (MAF%)

		c.136C>G		0		0.0251***		0.0046***		0		0		0		0

		HGVD: Human Genetic Vatiation Database, ExAC: Exome Aggregation Consortium, MAF: Minor allele frequency

		*The mutation description is based on human genome reference build hg19. 

		**Japanese MAF including HGVD and in-house 575 database.

		***All heterozygous.
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Chromosome dbSNP147 Position (hg19)

Allele

(family 1)

Allele

(family 2)

WES_read_counts

(family 1)

WES_read_counts

(family 2)

4 - 1914922 C/A C/A 20 (A:6, C:14) 10 (A:4, C:6)

4 - 1914929 A/G A/G 19 (A:13, G:6) 10 (A:6, G:4)

4 - 1914932 A/G A/G 15 (A:9, G:6) 10 (A:6, G:4)

4 - 1914946 A/C A/C 9 (A:6, C:3) 10 (A:6, C:4)

4 rs489550 1954945 G/G G/G 217 93

4 rs474235 1961137 A/A A/A 56 26

4 rs2234570 1986542 C/C T/T 54 21

4 rs454226 2065373 G/G G/G 10 10

4 rs865979570 2158102 C/C C/C 53 37

4  rs796229403 2158273 G/G G/G 72 46

4 rs428361 2158408 T/T T/T 48 22

4 rs767898258 2210180 T/T C/C 83 62

4 rs736455 2275145 A/A A/A 13 19

4 rs2182682 2275718 A/A A/A 81 33

4 rs2051561 2275835 A/A A/A 165 81

4 rs661301 2306053 A/A G/G 107 36

4 rs1887364 2332799 T/T T/T 13 10

4 rs73203396 2339330 A/A G/G 23 14

4 rs2071681 2341137 T/T C/C 85 31

4 rs2071680 2341194 C/C T/T 148 75

4 rs1203762 2439670 A/A G/G 97 46

4 rs1308702 2439932 G/G A/A 83 45

4 rs1203814 2444931 G/G G/G 188 119

4 rs3108494 2451694 C/C C/C 201 96

4 rs2239735 2451949 G/G G/G 21 17

4 rs3888113 2452933 C/C C/C 53 33

4 rs704346 2460803 A/A G/G 39 37

4 rs3135152 2461888 A/A G/G 163 80

4 rs1770823 2513615 C/C C/C 71 28

4 rs3128839 2513620 A/A A/A 66 28

4 rs62637096 2828527 C/C C/C 61 38

4 rs62645794 2828630 T/T T/T 116 63

4 rs1263345 2928125 T/T T/T 50 21

4 rs4964 2928413 C/C C/C 58 36

4 rs1263348 2933271 A/A A/A 102 54

4 rs1263349 2934308 A/A A/A 211 111

4 rs2301374 2935251 A/A A/A 112 60

4 rs199574576 2964911 C/C C/C 174 91

4 rs2857844 3029588 A/A A/A 60 28

4 rs1801058 3039150 C/C C/C 118 43

4 - 3040279 insA (hetero) insA (hetero) 30 29

4 - 3076672 insCCGCCG (hetero) insCCGCCG (hetero) 13 7

The physical position in red indicates the location of the NOP14 mutation identified in this study. Genotypes in blue indicate different

genotypes between two families. The genotype data covered by more than 10 reads were used. Orange highlight indicates homozygous

stretch in each family. Genotypes in brown indicate the same haplotype block in two families.

Homostretch
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		Table S5. Haplotype blocks harboring the NOP14 variant in two families.

				Chromosome		dbSNP147		Position (hg19)		Allele                          (family 1)		Allele                        (family 2)		WES_read_counts (family 1)		WES_read_counts (family 2)

				4		-		1914922		C/A		C/A		20 (A:6, C:14)		10 (A:4, C:6)

				4		-		1914929		A/G		A/G		19 (A:13, G:6)		10 (A:6, G:4)

				4		-		1914932		A/G		A/G		15 (A:9, G:6)		10 (A:6, G:4)

				4		-		1914946		A/C		A/C		9 (A:6, C:3)		10 (A:6, C:4)

				4		rs489550		1954945		G/G		G/G		217		93

				4		rs474235		1961137		A/A		A/A		56		26

				4		rs2234570		1986542		C/C		T/T		54		21

				4		rs454226		2065373		G/G		G/G		10		10

				4		rs865979570		2158102		C/C		C/C		53		37

				4		 rs796229403		2158273		G/G		G/G		72		46

				4		rs428361		2158408		T/T		T/T		48		22

				4		rs767898258		2210180		T/T		C/C		83		62

				4		rs736455		2275145		A/A		A/A		13		19

				4		rs2182682		2275718		A/A		A/A		81		33

				4		rs2051561		2275835		A/A		A/A		165		81

				4		rs661301		2306053		A/A		G/G		107		36

				4		rs1887364		2332799		T/T		T/T		13		10

				4		rs73203396		2339330		A/A		G/G		23		14

				4		rs2071681		2341137		T/T		C/C		85		31

				4		rs2071680		2341194		C/C		T/T		148		75

				4		rs1203762		2439670		A/A		G/G		97		46

				4		rs1308702		2439932		G/G		A/A		83		45

				4		rs1203814		2444931		G/G		G/G		188		119

				4		rs3108494		2451694		C/C		C/C		201		96

				4		rs2239735		2451949		G/G		G/G		21		17

				4		rs3888113		2452933		C/C		C/C		53		33

				4		rs704346		2460803		A/A		G/G		39		37

				4		rs3135152		2461888		A/A		G/G		163		80

				4		rs1770823		2513615		C/C		C/C		71		28

				4		rs3128839		2513620		A/A		A/A		66		28

				4		rs62637096		2828527		C/C		C/C		61		38

				4		rs62645794		2828630		T/T		T/T		116		63

				4		rs1263345		2928125		T/T		T/T		50		21

				4		rs4964		2928413		C/C		C/C		58		36

				4		rs1263348		2933271		A/A		A/A		102		54

				4		rs1263349		2934308		A/A		A/A		211		111

				4		rs2301374		2935251		A/A		A/A		112		60

				4		rs199574576		2964911		C/C		C/C		174		91

				4		rs2857844		3029588		A/A		A/A		60		28

				4		rs1801058		3039150		C/C		C/C		118		43

				4		-		3040279		insA (hetero)		insA (hetero)		30		29

				4		-		3076672		insCCGCCG (hetero)		insCCGCCG (hetero)		13		7



				The physical position in red indicates the location of the NOP14 mutation identified in this study. Genotypes in blue indicate different genotypes between two families. The genotype data covered by more than 10 reads were used. Orange highlight indicates homozygous stretch in each family. Genotypes in brown indicate the same haplotype block in two families.
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Family 1 Family 2

Father G-banded karyotype 46, XY Not tested

Mother G-banded karyotype 46,XX,inv(16)(p11.2q11.2) Not tested

Uterine malformation Normal Normal

Thyroid hormone Normal Normal

Gestational diabetes mellitus Negative Negative

Anti-phospholipid antibody syndrome Negative Negative

Protein C Normal Normal

Protein S Normal Normal

Clinical findings
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		Table S1. Clinical information of parents in family 1 and 2.



				Clinical findings				Family 1		Family 2

				Father		G-banded karyotype		46, XY		Not tested

				Mother		G-banded karyotype		46,XX,inv(16)(p11.2q11.2)		Not tested

						Uterine malformation		Normal		Normal

						Thyroid hormone		Normal		Normal

						Gestational diabetes mellitus		Negative		Negative

						Anti-phospholipid antibody syndrome		Negative		Negative

						Protein C		Normal		Normal

						Protein S		Normal		Normal
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Family Individual ID Total (bp) Mean depth (x) % ≥ 5x % ≥ 10 x % ≥ 20 x Capture

1 IV-2 4,119,181,158 123.06 97.2 96.4 94.1 V5

2 IV-1 2,274,205,266 67.94 97.1 95.7 90.5 V5


