SUPPLEMENTARY MATERIALS AND METHODS

1. Identification of HBB gene mutations using PCR followed by DNA sequencing
[bookmark: OLE_LINK304][bookmark: OLE_LINK305][bookmark: OLE_LINK302][bookmark: OLE_LINK303][bookmark: OLE_LINK300][bookmark: OLE_LINK301]  The primer sequences for PCR and sequencing of HBB gene are listed in the Supplementary Table 1. The total volume of PCR reaction was 25 μl, and it was contained 20-50 ng genomic DNA, 2.5μl of 10×LA Taq buffer (Takara, Dalian, China), 10 pmol of each primer, 2.5 μl of 2.5mM dNTPs, 1 Unit of LA Taq DNA polymerase. The PCR conditions were as follows: 94°C for 4 min for initial denaturation, followed by 35 cycles of 94°C for 45 sec, 63°C for 1 min, 72°C for 2 min, and a final extension at 72°C for 10 min. The purified PCR product of a 1973 bp fragment was sequenced by using the respective sequencing primer and BigDye Teminator V3.1 cycle sequencing Kit (Life Technologies Corporation, Carlsbad, USA).

[bookmark: _GoBack] Supplementary Table 1  The primers used in PCR-DNA sequencing of HBB gene and the tetra-primer ARMS PCR for detecting allelic variant of Hb Rush 
	Primer
	Description
	Sequence (5'-3')
	Product (bp)

	HBB-F
	PCR and sequencing 
	TGGTATGGGGCCAAGAGATA
	1973

	HBB-R
	PCR and sequencing 
	TTTGCAGCCTCACCTTCTTT
	

	HBB-R2
	Internal sequencing 
	TAAGTATAATAGTAAAAATTGCGG
	

	HBB-F2
	Internal sequencing 
	AAGTCTCAGGATCGTTTTAGT
	






[bookmark: OLE_LINK282]2. Tetra primer ARMS PCR for Hb Rush (G>C) variant detection
[bookmark: OLE_LINK376][bookmark: OLE_LINK163][bookmark: OLE_LINK164][bookmark: OLE_LINK165][bookmark: OLE_LINK166][bookmark: OLE_LINK167][bookmark: OLE_LINK168][bookmark: OLE_LINK169][bookmark: OLE_LINK170][bookmark: OLE_LINK171][bookmark: OLE_LINK172][bookmark: OLE_LINK173][bookmark: OLE_LINK174][bookmark: OLE_LINK175][bookmark: OLE_LINK176][bookmark: OLE_LINK177][bookmark: OLE_LINK178][bookmark: OLE_LINK179][bookmark: OLE_LINK180][bookmark: OLE_LINK181][bookmark: OLE_LINK182][bookmark: OLE_LINK183][bookmark: OLE_LINK184][bookmark: OLE_LINK185][bookmark: OLE_LINK186][bookmark: OLE_LINK187][bookmark: OLE_LINK188][bookmark: OLE_LINK189][bookmark: OLE_LINK190][bookmark: OLE_LINK191][bookmark: OLE_LINK192][bookmark: OLE_LINK193][bookmark: OLE_LINK194][bookmark: OLE_LINK195][bookmark: OLE_LINK196][bookmark: OLE_LINK197][bookmark: OLE_LINK198][bookmark: OLE_LINK199][bookmark: OLE_LINK200][bookmark: OLE_LINK201][bookmark: OLE_LINK202][bookmark: OLE_LINK203][bookmark: OLE_LINK204][bookmark: OLE_LINK205][bookmark: OLE_LINK206][bookmark: OLE_LINK207][bookmark: OLE_LINK208][bookmark: OLE_LINK209][bookmark: OLE_LINK210][bookmark: OLE_LINK211][bookmark: OLE_LINK212][bookmark: OLE_LINK213][bookmark: OLE_LINK214][bookmark: OLE_LINK215][bookmark: OLE_LINK216][bookmark: OLE_LINK217][bookmark: OLE_LINK218][bookmark: OLE_LINK219][bookmark: OLE_LINK220][bookmark: OLE_LINK221][bookmark: OLE_LINK222][bookmark: OLE_LINK295][bookmark: OLE_LINK296][bookmark: OLE_LINK297][bookmark: OLE_LINK287][bookmark: OLE_LINK223][bookmark: OLE_LINK224][bookmark: OLE_LINK225][bookmark: OLE_LINK226][bookmark: OLE_LINK227][bookmark: OLE_LINK157][bookmark: OLE_LINK156]  The primer set was designed according to HBB gene sequence (NCBI accession # NG_000007). The optimized primers used for the tetra-primer ARMS PCR for Hb Rush G>C variant detection were presented in Supplementary Table 2. The schematic illustration of the ARMS PCR assay was shown in Supplementary Figure 1. The total volume of PCR reaction was 20 μl, containing 20-50 ng of genomic DNA, 200nM of each outer primers and 100nM of each inner primers, 1.5 mM MgCl2, 20 μl of 2.5Mm dNTPs, 0.5 Unit of PlatinumTM Taq DNA polymerase and 1×PCR buffer(life Technologies, Carlsbad, CA, USA ).The PCR conditions were as follows: initial denaturation at 95°C for 2 min, followed by 32 cycles of 94°C for 45 sec, 57°C for 35 sec , 72°C for 45 sec, and a final extension step at 72°C for 10 min. For result visualization, 10μl of PCR product was mixed with loading dye and electrophoresed on 2% agarose stained with ethidium bromide, against DL500 DNA marker 50-500 bp (Takara, Dalian, China) on a UV transilluminator.


Supplementary Table 2  PCR Primers used in the tetra-primer ARMS PCR for detecting Hb Rush variant
	Primer
	Sequence (5'-3')
	Allele
	Tm（℃）
	Product size

	Outer F
	GAAGACTCTTGGGTTTCTGATAGG 
	
	62.0
	438 bp

	Outer R
	CTAAAACGATCCTGAGACTTCCAC 
	
	62.8
	

	Inner F
	ACAAGCTGCACGTGGATCCTC 
	Mutant C
	56.4
	181 bp

	Inner R
	CGTCCCATAGACTCACCCTGAAGTTCTC 
	Wilde G
	57.9
	305 bp










[image: ]

Supplementary Figure 1. An Illustration of the tera-primer ARMS PCR for detecting Hb Rush G>C variant using the primer set in supplementary Table 2. The outer primers produce a 438 bp of control fragment. Wilde type G allele specific primer Inner R pairing Outer F primer produces a 305 bp band representing G allele. Likewise, mutant C allele specific primer Inner F pairing Outer R primer produces a 181 bp band representing the C mutant allele. 
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