
	Supplementary Table S1. Primers used in this study

	Variants
	PCR target region
	Product size (bp)
	Forward primer
	Reverse primer

	chr4: g.68619942G>A

	chr4:68619767-68620098
	332
	AGATGCACCAGAGACACAAG
	GGCATGACAATCAGAGTCTC

	chr4: g.69342026G>A

	chr4:69341754-69342182
	429
	GAGAAAGCATCCTAGAGAGG
	AATCATTCTCAAGCTTCAAG

	chr4: g.71394930delA
	chr4:71394707-71395104
	398
	AATGTCAGCAGTCTCACATC
	GTATAATGAAATCCCCAAAC

	chr4: g.71389594T>C
	chr4:71389368-71389820
	453
	AGCTGATAAGTACCGTAAGC
	CCAACTCTCTTGGACTCTTC

	
	
	
	
	





	Supplementary Table S2. Statistics of WES data

	Sample ID
	Size of Raw Data(Gb)
	Size of clean data (Gb)
	>Q30(%)*
	Mapping ratio*
	Capture depth*
	Coverage*

	III:3
	15.36
	12.35
	92.55
	0.9986
	160
	0.9885

	III:4
	15.60
	12.60
	92.98
	0.9988
	161
	0.9894

	IV:1
	16.12
	13.12
	92.77
	0.9986
	169
	0.9920

	IV:2
	15.34
	12.51
	92.63
	0.9985
	160
	0.9890

	IV:3
	13.12
	10.58
	93.07
	0.9987
	137
	0.9884

	IV:4
	15.12
	12.47
	92.58
	0.9984
	154
	0.9894

	*
	
	
	
	
	
	

	>Q30(%): The percentage of bases with Phred score >= 30 in all bases. 
	
	

	Mapping ratio: The percentage of reads mapped to human reference genome (hg19, February 2009, build 37.5). 

	Capture depth: capture base/capture length.
	

	Coverage: The average number of reads that align known reference bases (number of reads x read length / target size).


















	[bookmark: _GoBack]Supplementary Table S3. Sanger sequencing of the variants in all the available family members

	
	Mutation
	
	
	Members

	Gene
	g.DNA
	c.DNA
	Protein
	
	II:1
	II:2
	III:1
	III:2
	III:3
	III:4
	IV:1
	IV:2
	IV:3
	IV:4
	IV:5
	IV:6

	GNRHR
	chr4:g.68619942G>A
	c.112C>T
	p.Arg38*
	
	+/-
	+/-
	-/-
	+/+
	+/-
	+/-
	-/-
	-/-
	-/-
	+/-
	+/-
	+/-

	TMPRSS11E
	chr4:g.69342026G>A
	c.577G>A
	p.Val193Ile
	
	+/-
	+/-
	-/-
	+/+
	+/-
	+/-
	-/-
	-/-
	-/-
	+/-
	+/-
	+/-

	AMTN
	chr4:g.71394930delA
	c.357+3Adel
	ND
	
	+/-
	+/-
	-/-
	+/+
	+/-
	+/-
	-/-
	-/-
	-/-
	+/-
	+/-
	+/+

	AMTN
	chr4:g.71389594T>C
	c.145T>C
	p.Ser49Pro
	
	+/-
	-/-
	-/-
	+/-
	+/-
	+/-
	-/-
	-/-
	-/-
	+/-
	+/-
	-/-

	g.DNA, genomic DNA; c.DNA, complementary DNA; +, wild-type allele; -, mutant allele; ND, not determined



	Supplementary Table S4. GNRHR mutations and phenotypes

	Nucleotide changes (allele 1/allele 2)
	Protein Changes (allele 1/allele 2)
	Response to hormone  pulsatiles
	Other  pathogenic gene mutations involved
	Loss of puberty
	Sporadic/Familial
	Phenotype
	Reference

	[c.2T>C;c.416G>A]/[c.416G>A]
	[p.Met1Thr;p.Arg139His]/[p.Arg139His]
	Yes
	NA
	P
	S
	nCHH
	[1]

	[c.30T>A]/[c.317A>G]
	[p.Asn10Lys]/[ p.Gln106Arg]
	No
	NA
	C
	F
	nCHH
	[2]

	[c.30T>A;c.31A>C]/[c.847T>C]
	[p.Asn10Lys;p.Gln11Lys]/[p.Tyr283His]
	NA
	NA
	C
	S
	nCHH
	[3]

	[c.30T>A;c.31A>C]/[c.959C>T]
	[p.Asn10Lys;p.Gln11Lys]/[p.Pro320Leu]
	No
	NA
	C
	S
	nCHH
	[3]

	[c.32delA]/[c.32delA]
	[p.Gln11fsIle23*]/[p.Gln11fsIle23*]
	NA
	NA
	C
	S
	nCHH
	[4]

	[c.95C>T]/[c.599G>A]
	[p.Thr32Ile]/[p.Cys200Tyr]
	NA
	NA
	P
	S
	nCHH
	[5]

	[c.101C>T;c.221T>C]/ [c.101C>T;c.221T>C]
	[p.Ser34Phe]/[p.Ser34Phe]
	NA
	NA
	P
	S
	CHH
	[6, 7]

	[c.112C>T]/[c.112C>T]
	[p.Arg38*]/[p.Arg38*]
	NA
	NA
	C
	F
	nCHH
	This study

	[c.149C>T]/[NM]
	[p.Ala50Val]/[NM]
	NA
	PROKR2[p.Asn325Lys]/[NM]
	P
	S
	CHH
	[4]

	[c.185A>G]/[c.185A>G]
	[p.Lys62Arg]/[p.Lys62Arg]
	NA
	NA
	P
	S
	nCHH
	[8]

	[c.247C>G]/[c.317A>G]
	[p.Leu83Val]/[p.Gln106Arg]
	NA
	NA
	C
	F
	nCHH
	[9]

	[c.247C>G]/[c.317A>G]
	[p.Leu83Val]/[p.Gln106Arg]
	No
	FGFR1[
Asn117Ser]/NM
	C
	S
	CHH
	[10]

	[c.268G>A]/[c.268G>A]
	[p.Glu90Lys]/[p.Glu90Lys]
	No
	NA
	C
	F
	CHH
	[11]

	[c.275T>C]/[NM]
	[p.Leu92Pro]/[NM]
	NA
	WDR11[p.Ala435Thr]/[NM]
	C
	S
	CHH
	[12]

	[c.286 C>T]/[c.317A>G]
	[p.Pro96Ser]/[p.Gln106Arg]
	NA
	NA
	C
	S
	nCHH
	[13]

	[c.311C>T;c.323A>G] /[c.311C>T;c.323A>G]
	[p.Thr104Ile;p.Tyr108Cys]/[p.Thr104Ile;p.Tyr108Cys]
	1 patient showed and 1 did not
	NA
	P/C
	F
	CHH
	[14]

	[c.317G>A]/[c.317G>A]
	[p.Gln106Arg]/[p.Gln106Arg]
	NA
	NA
	PA
	F
	PCOS
	[15]

	[c.317G>A]/[c.317G>A]
	[p.Gln106Arg]/[p.Gln106Arg]
	NA
	NA
	P
	F
	CHH
	[16]

	[c.317G>A]/[c.401T>G]
	[p.Gln106Arg]/[p.Val134Gly]
	NA
	NA
	C
	S
	nCHH
	[17]

	[c.317G>A]/[c.511G>A]
	[p.Gln106Arg]/[p.Ala171Thr]
	NA
	NA
	C
	F
	nCHH
	[18]

	[c.317G>A;c.649A>C]/[c.785G>A]
	[p.Gln106Arg;p.Ser217Arg]/[p.Arg262Gln]
	No
	NA
	C
	F
	CHH
	[19]

	[c.317G>A]/[c.785A>G]
	[p.Gln106Arg]/[p.Arg262Gln]
	NA
	NA
	C
	F
	CHH
	[20]

	[c.317G>A]/[c.785A>G]
	[p.Gln106Arg]/[p.Arg262Gln]
	No
	FGFR1
[Arg470Leu]/NM
	C
	S
	CHH
	[10]

	[c.317G>A]/[c.797T>G]
	[p.Gln106Arg]/[p.Leu266Arg]
	NA
	NA
	C
	S
	nCHH
	[5]

	[c.317G>A]/[c.924_926del]
	[ p.Gln106Arg ]/[p.Phe309del]
	No
	NA
	C
	S
	CHH
	[21]

	[c.317G>A]/[c.941T>G]
	p.Gln106Arg]/[p.Leu314*]
	No
	NA
	C
	F
	nCHH
	[22]

	[c.364C>T]/[c.364C>T]
	[p.Leu122Phe]/[p.Leu122Phe]
	No
	NA
	C
	F
	nCHH
	[23]

	[c.386C>A]/[785G>A]
	[p.Ala129Asp]/[p.Arg262Gln]
	No
	NA
	C
	F
	nCHH
	[24]

	[c.401T>G]/[c.785G>A]
	[p.Val134Gly]/[p.Arg262Gln]
	NA
	NA
	C
	S
	nCHH
	[17]

	[c.416G>A]/[c.416G>A]
	[p.Arg139His]/[p.Arg139His]
	NA
	NA
	C
	S
	nCHH
	[2]

	[c.416G>A]/[c.785G>A]
	[p.Arg139His]/[p.Arg262Gln]
	NA
	NA
	P
	S
	CHH
	[25]

	[c.436C>T;c.453C>T]/[NM]
	[p.Pro146Ser]/[NM]
	No
	NA
	C
	F
	nCHH
	[26]

	[c.497T>C]/[c.785G>A]
	[p.Leu166Pro]/[p.Arg262Gln]
	NA
	NA
	C
	S
	nCHH
	[4]

	[c.504T>A]/[c.504T>A]
	[p.Ser168Arg]/[p.Ser168Arg]
	NA
	NA
	C
	S
	CHH
	[27]

	[c.5321G>A&c.523_742del*fs+10]/[ c.532-1G>A & c.523_742del*fs+10]
	[p.Gln174_248Leufs*4]/[p.Gln174_248Leu fs*4]
	No
	NA
	C
	F
	nCHH
	[28]

	[c.719G>A]/[NM]
	[p.Arg240Gln]/[NM]
	NA
	PROKR2[ p.Val331Met]/[NM]
	C
	S
	KS
	[29]

	[c.785G>A]/[c.785G>A]
	[p.Arg262Gln]/[p.Arg262Gln]
	Yes
	NA
	P
	F
	CHH
	[30]

	[c.785G>A]/[c.851A>G]
	[p.Arg262Gln]/[p.Tyr284His]
	Yes
	NA
	P
	S
	nCHH
	[31]

	[c.785G>A]/[c.924_926del]
	[p.Arg262Gln]/[p.Phe309del]
	NA
	NA
	P
	S
	CHH
	[32]

	[c.785G>A]/[c.987A>G]
	[p.Arg262Gln]/[p.*329Trp*22]
	NA
	NA
	C
	F
	nCHH
	[33]

	[c.806C>T]/[c.806C>T]
	[p.Thr269Met]/[p.Thr269Met]
	NA
	NA
	C
	S
	CHH
	[34]

	[c.806C>T]/[c.806C>T]
	[p.Thr269Met]/[p.Thr269Met]
	NA
	NA
	C
	F
	nCHH
	[35]

	[c.836G>A]/[c.836G>A]
	[p.Cys279Tyr]/[p.Cys279Tyr]
	NA
	NA
	C
	S
	CHH
	[5]

	[c.845C>G]/[c.968A>G]
	[p.Pro282Arg]/[p.Tyr323Cys]
	NA
	NA
	C
	F
	nCHH
	[36]

	[c.869A>T]/[c.869A>T]
	[p.Tyr290Phe]/[p.Tyr290Phe]
	NA
	NA
	C
	S
	CHH
	[37]

	NA
	3'-UTR
	No
	-
	PA
	S
	PCOS
	[38]


S: sporadic; F: familial; CHH: congenital hypogonadotropic hypogonadism; nCHH: normosmic congenital hypogonadotropic hypogonadism; PA: primary amenorrhea; PCOS: polycystic ovary syndrome; NA: not available; [NM]: no mutation.
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