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Supplementary Table 1. Frequency and molecular characteristics of Hb variants observed in this study.
	Globin gene
	Hb variant
	DNA mutation (HGVS name)
	Protein mutation
	Cases (Total = 1074),  n (ratio, %)     
	Ethnic background

	HBB
	HbE
	HBB:c.79G→A
	β26(B8) Glu→Lys
	224 (20.86%)
	Chinese

	
	Hb New York
	HBB:c.341 T→A
	β113(G15) Val→Glu
	161 (14.99%)
	Chinese

	
	Hb J-Bangkok
	HBB:c.170 G→A
	β56(D7) Gly→Asp
	114 (10.61%)
	Chinese

	
	HbG-Coushatta
	HBB:c.68 A→C
	β22(B4) Glu→Ala
	55 (5.12%)
	Chinese

	
	Hb G-Taipei
	HBB:c.68 A→G
	β22(B4) Glu→Gly
	40 (3.72%)
	Chinese

	
	Hb G-Siriraj
	HBB:c.22 G→A
	β7(A4) Glu→Lys
	12 (1.12%)
	Chinese

	
	Hb J-Lome
	HBB:c.180G→C
	β 59(E3) Lys→Asn
	10 (0.93%)
	Chinese

	
	Hb D-Los Angeles
	HBB:c.364 G→C
	β 121(GH4) Glu→Gln
	9 (0.84%)
	Chinese

	
	Hb Pyrgos
	HBB:c.251 G→A
	β 83(EF7) Gly→Asp
	6 (0.56%)
	Chinese

	
	Hb Molfetta
	HBB:c.379 G→C
	β 126(H4) Val→Leu
	4 (0.37%)
	Chinese

	
	Hb J-Kaohsiung
	HBB:c.179 A→C
	β 59(E3) Lys→Thr
	3 (0.28%)
	Chinese

	
	Hb C
	HBB:c.19 G→A
	β 6(A3) Glu→Lys
	3 (0.28%)
	Chinese

	
	Hb S
	HBB:c.20A→T
	β 6(A3) Glu→Val
	3 (0.28%)
	South African

	
	Hb G-San José
	HBB:c.23 A→G
	β 7(A4) Glu→Gly
	2 (0.19%)
	Chinese

	
	Hb J-Sicilia
	HBB:c.198 G→T
	β 65(E9) Lys→Asn
	2 (0.19%)
	Chinese

	
	Hb Ta-Li
	HBB:c.250G→T
	β 83(EF7) Gly→Cys
	2 (0.19%)
	Chinese

	
	Hb M-Milwaukee-I
	HBB:c.203T→A
	β 67(E11) Val→Glu
	2 (0.19%)
	Chinese

	
	Hb Guangxi
	HBB: c.196A→G
	β65(E9)Lys-Glu 
	2 (0.19%)
	Chinese

	
	Hb Inglewood
	HBB:c.427 G→A
	β 142(H20) Ala→Thr
	2 (0.19%)
	Chinese

	
	Hb North Manchester
	HBB:c.155C→A
	β 51(D2) Pro→His
	1 (0.09%)
	Chinese

	
	Hb Loves Park
	HBB:c.205 C→T
	β 68(E12) Leu→Phe
	1 (0.09%)
	Chinese

	
	Hb Fort Dodge
	HBB:c.281 G→A
	β 93(F9) Cys→Tyr
	1 (0.09%)
	Chinese

	
	Hb San Bruno
	 HBB:c.120 G→C
	β 39(C5) Gln→His
	1 (0.09%)
	Chinese

	
	Hb Marseille
	HBB:c.8 A→C
	β 2(NA2) His→Pro
	1 (0.09%)
	Chinese

	
	Hb La Coruna
	HBB:c.116 C→T
	β 38(C4) Thr→Ile
	1 (0.09%)
	Chinese

	
	 Hb E-Saskatoon
	HBB:c.67 G→A
	β 22(B4) Glu→Lys
	1 (0.09%)
	Chinese

	
	Hb Deer Lodge
	HBB:c.8A→G
	β 2(NA2) His→Arg
	1 (0.09%)
	Chinese

	
	Hb N-Timone
	HBB:c.25 A→G
	β 8(A5) Lys→Glu
	1 (0.09%)
	Chinese

	
	Hb J-Altgeld Gardens
	HBB:c.277C→G
	β 92(F8) His→Asp
	1 (0.09%)
	Chinese

	
	Hb Ty Gard
	HBB:c.374 C→A
	β 124(H2) Pro→Gln
	1 (0.09%)
	Chinese

	
	Hb Howick
	HBB:c.112 T→G
	β 37(C3) Trp→Gly
	1 (0.09%)
	Chinese

	
	Hb Shizuoka
	HBB:c.325 A→C
	β 108(G10) Asn→His
	1 (0.09%)
	Chinese

	
	Hb Taipei-Tien
	HBB:c.122 G→T
	β 40(C6) Arg→Met
	1 (0.09%)
	Chinese

	
	Hb Cocody
	HBB:c.64 G→A
	β 21(B3) Asp→Asn
	1 (0.09%)
	Chinese

	
	Hb Graz
	HBB:c.8 A→T
	β 2(NA2) His→Leu
	1 (0.09%)
	Chinese

	
	Hb Taradale
	HBB:c.248 A→G
	β 82(EF6) Lys→Arg
	1 (0.09%)
	Chinese

	
	Hb Camden
	HBB:c.394C→G
	β 131(H9) Gln→Glu
	1 (0.09%)
	Chinese

	
	Hb Pôrto Alegre
	HBB:c.29C→G
	β 9(A6) Ser→Cys
	1 (0.09%)
	Chinese

	
	Hb Hope
	HBB:c.410G→A
	β 136(H14) Gly→Asp
	1 (0.09%)
	Chinese

	
	Hb South Florida
	HBB:c.4G→A
	β 1(NA1) Val→Met
	1 (0.09%)
	Chinese

	
	Hb Hinsdale
	HBB:c.420T→C
	β 139(H17) Asn→Lys
	1 (0.09%)
	Burmese

	
	IVS-II-81 C→T 
	HBB:c.315+81C→T
	β nt 576 C→T
	1 (0.09%)
	Chinese

	
	Hb Bunbury
	HBB:c.283G→A
	β 94(FG1) Asp→Asn
	1 (0.09%)
	Chinese

	
	Hb J-Taichung
	HBB:c.389C→A
	β 129(H7) Ala→Asp
	1 (0.09%)
	Chinese

	
	Hb Rambam
	HBB:c.209G→A
	β 69(E13) Gly→Asp
	1 (0.09%)
	Chinese

	
	Hb Gavello
	HBB:c.143A→G
	β 47(CD6) Asp→Gly
	1 (0.09%)
	Chinese

	
	Hb Yaizu
	HBB:c.238G→A
	β 79(EF3) Asp→Asn
	1 (0.09%)
	Chinese

	
	Hb D-Ouled Rabah
	HBB:c.60C→G
	β 19(B1) Asn→Lys
	1 (0.09%)
	Chinese

	
	Hb G-Makassar
	HBB:c.20A→C
	β 6(A3) Glu→Ala
	1 (0.09%)
	Chinese

	
	Hb Lavagna
	HBB:c.20A→G
	β 6(A3) Glu→Gly
	1 (0.09%)
	Chinese

	
	Hb Shenzhena
	HBB: c.272A→C
	β90(F6)Glu→Ala
	1 (0.09%)
	Chinese

	
	 Hb Hengyanga
	HBB:c.29C→T
	β 9(A6) Ser→Phe
	1 (0.09%)
	Chinese

	HBA1
	Hb Q-Thailand
	HBA1:c.223 G→C
	α1 74(EF3) Asp→His
	104 (9.68%)
	Chinese

	
	Hb Broomhill
	HBA1:c.343 C→G
	α1114(GH2) Pro→Ala
	31 (2.89%)
	Chinese

	
	Hb Ube-2
	HBA1:c.205 A→G
	α1 68(E17) Asn→Asp
	29 (2.70%)
	Chinese

	
	Hb Ottawa
	HBA1:c.46 G→C
	α1 15(A13) Gly→Arg
	15 (1.40%)
	Chinese

	
	Hb Phnom Penh
	HBA1:p.Phe118_Thr119 ins ATC 
	α1:p.Phe118_Thr119 ins iso
	11 (1.02%)
	Chinese

	
	Hb J-Wenchang-Wuming
	HBA1 or HBA2:c.34 A→C
	α1 or α2 11(A9) Lys→Gln
	8 (0.74%)
	Chinese

	
	Hb Melusine
	HBA1 or HBA2:c.343 C→G
	α2 or α1 114(GH2) Pro→Ser
	6 (0.56%)
	Chinese

	
	HbI
	HBA1 or HBA2:c.49 A→G
	α2 16(A14) Lys→Glu
	6 (0.56%)
	Chinese

	
	Hb Queens
	HBA1:c.104 T→G
	α1 34(B15) Leu→Arg
	3 (0.28%)
	Chinese

	
	Hb I-Interlaken
	HBA1:c.47G→A
	α1 15(A13) Gly→Asp
	3 (0.28%)
	Chinese

	
	Hb J-Toronto
	HBA1:c.17C→A
	α1 5(A3) Ala→Asp
	3 (0.28%)
	Chinese

	
	Hb Shaare Zedek
	HBA1:c.169 A→G
	α1 56(E5) Lys→Glu
	2 (0.19%)
	Chinese

	
	Hb G-Georgia
	HBA1：c.287 C→T
	α2 95(G2) Pro→Leu
	2 (0.19%)
	Chinese

	
	Hb Ethiopia
	HBA1:c.421T→C 
	α1 140(HC2) Tyr→His
	2 (0.19%)
	Chinese

	
	Hb Handsworth
	HBA1:c.55 G→C
	α1 18(A16) Gly→Arg
	2 (0.19%)
	Chinese

	
	Hb Hubeia
	HBA1:c.344 C→A
	α1 114(GH2) Pro→His
	2 (0.19%)
	Chinese

	
	Hb Etobicoke
	HBA1:c.255 C→A
	α1 84(F5) Ser→Arg
	1 (0.09%)
	Chinese

	
	Hb Beziers
	HBA1:c.300 G→T
	α1 99(G6) Lys→Asn
	1 (0.09%)
	Chinese

	
	Hb Strumica
	HBA1:c.338A→G
	α1 112(G19) His→Arg
	1 (0.09%)
	Chinese

	
	Hb Matsue-Oki
	HBA1:c.226G→A 
	α1 75(EF4) Asp→Asn
	1 (0.09%)
	Chinese

	
	Hb G-Philadelphia
	HBA1:c.207C→G 
	α1 68(E17) Asn→Lys
	1 (0.09%)
	Chinese

	
	Hb J-Tashikuergan
	HBA1:c.59C→A
	α1 19(AB1) Ala→Glu
	1 (0.09%)
	Chinese

	
	Hb Dongguana
	HBA1:c.158 C→G
	α1 52(E1)Ser→Cys 
	1 (0.09%)
	Chinese

	
	Hb Tamano
	HBA1:c.269 A→G
	α1 89(FG1) His→Arg
	1 (0.09%)
	Chinese

	HBA2
	Hb G-Honolulu
	HBA2:c.91 G→C
	α2 30(B11) Glu→Gln
	50 (4.66%)
	Chinese

	
	Hb Beijing
	HBA2:c.51 G→T
	α2 16(A14) Lys→Asn
	8 (0.74%)
	Chinese

	
	Hb G-Waimanalo
	HBA2:c.193 G→A
	α2 64(E13) Asp→Asn
	6 (0.56%)
	Chinese

	
	Hb Port Phillip
	HBA2:c.275 T→C
	α2 91(FG3) Leu→Pro
	3 (0.28%)
	Chinese

	
	 Hb Wiangpapao
	HBA2:c.133 C→T
	α2 44(CE2) Pro→Ser
	2 (0.19%)
	Chinese

	
	Hb Manitoba I
	HBA2:c.307 A→C
	α2 102(G9) Ser→Arg
	2 (0.19%)
	Chinese

	
	Hb Chad
	 HBA2:c.70 G→A
	α2 23(B4) Glu→Lys
	1 (0.09%)
	Chinese

	
	Hb Nouakchott
	HBA2:c.344 C→T
	α2 114(GH2) Pro→Leu
	1 (0.09%)
	Chinese

	
	Hb Zambia
	HBA2:c.183 G→T
	α2 60(E9) Lys→Asn
	1 (0.09%)
	Chinese

	
	Hb Galliera II
	HBA2:c.19 G→C
	α2 6(A4) Asp→His
	1 (0.09%)
	Chinese

	
	Hb Roanne
	HBA2:c.285 C→A
	α2 94(G1) Asp→Glu
	1 (0.09%)
	Indian

	
	Hb Savaria
	HBA2:c.150 C→G
	α2 49(CE7) Ser→Arg
	1 (0.09%)
	Chinese

	
	Hb Arya
	HBA2:c.142G→A
	α2 47(CE5) Asp→Asn
	1 (0.09%)
	Chinese

	
	Hb Fuchu-I
	HBA2:c.217C→T
	α2 72(EF1) His→Tyr
	1 (0.09%)
	Chinese

	
	Hb Montgomery
	HBA2:c.146T→G
	α2 48(CE6) Leu→Arg
	1 (0.09%)
	Chinese

	
	Hb Coombe Park 
	HBA2:c.382A→G
	α2 127(H10) Lys→Glu
	1 (0.09%)
	Chinese

	
	Hb Shenyang
	HBA2:c.80C→A
	α2 26(B7) Ala→Glu
	1 (0.09%)
	Chinese

	
	Hb Jilina
	HBA2:c.418A→C
	α2 139(HC1) Lys→Gln
	1 (0.09%)
	Chinese

	
	Hb Liaoninga
	HBA2:c.47 G→T
	α15(A13) Gly→Val
	1 (0.09%)
	Chinese

	
	Hb Sichuana
	HBA2:c.203 C→T
	α2 67(E16) Thr→Ile
	1 (0.09%)
	Chinese

	
	Hb Heilongjianga
	HBA2:c.49A→C
	α2 16(A14)Lys→Gln
	1 (0.09%)
	Chinese

	
	 Hb Hunana
	HBA2:c.154 G→T
	α51[CE9]Gly→Cys
	1 (0.09%)
	Chinese

	
	Hb Westmead
	HBA2:c.369C→G
	α2 122(H5) His→Gln
	1 (0.09%)
	Chinese

	HBD
	Hb A2-Coburg
	HBD:c.350G→A
	 δ 116(G18) Arg→His
	18 (1.68%)
	Chinese

	
	Hb A2 Lepore
	HBD:c.350G→T
	δ 116(G18) Arg→Leu
	9 (0.84%)
	Chinese

	
	Hb A2-Wuhan
	HBD: C.65 A→G
	δ 21(B3) Asp→Gly
	7 (0.65%)
	Chinese

	
	Hb A2-Liangcheng
	HBD:c.352A→G
	δ 117(G19) Asn→Asp
	4 (0.37%)
	Chinese

	
	Hb A2-Troodos
	HBD:c.349C→T
	δ 116(G18) Arg→Cys
	4 (0.37%)
	Chinese

	
	Hb A2-Melbourne
	HBD:c.130G→A
	 δ 43(CD2) Glu→Lys
	3 (0.28%)
	Chinese

	
	Hb A2-Babinga
	HBD:c.410G→A
	δ 136(H14) Gly→Asp
	3 (0.28%)
	Chinese

	
	Hb A2-Anhuia
	HBD: C.221 A→T
	δ 73(E17) Asp→Val
	2 (0.19%)
	Chinese

	
	Hb A2-Sanremo
	HBD:c.110C→G
	δ 36(C2) Pro→Arg
	1 (0.09%)
	Chinese

	
	Hb A2-Fitzroy
	HBD:c.428C→A
	δ 142(H20) Ala→Asp
	1 (0.09%)
	Chinese

	
	Hb A2-Kiriwong
	HBD:c.233A→G
	δ 77(EF1) His→Arg
	1 (0.09%)
	Chinese

	
	Hb A2-NYU
	HBD:c.39T→A
	δ 12(A9) Asn→Lys
	1 (0.09%)
	Chinese

	
	Hb A2-Leshana
	HBD: C.198 G→C
	δ 65(E9) Lys→Asn
	1 (0.09%)
	Chinese

	
	Hb A2-Wuchanga
	HBD:290.T→G
	δ 96(FG3) Leu→Arg
	1 (0.09%)
	Chinese

	
	Hb A2-Sichuana
	HBD: C.299.A→G
	δ 99(G1) Asp→Gly
	1 (0.09%)
	Chinese

	
	Hb A2-Hunana
	HBD: C.349.C→G
	δ 116(G18) Arg→Gly
	1 (0.09%)
	Chinese

	
	Hb A2-Qiaokoua
	HBD: C.123.G→T
	δ 40(C6) Arg→Ser
	1 (0.09%)
	Chinese

	
	Hb A2-Guangdonga
	HBD: C.197.A→T
	δ 65(E9) Lys→Met
	1 (0.09%)
	Chinese











Supplementary Table 2. Recognition of hemoglobin variants we named by Variant II Turbo 2.0 and Capillarys 3 TERA (Some of the data have been published).
	Hb variant
	 Variant II Turbo 2.0
	　
	Capillarys 3 TERA

	
	Detectable 
	Retention Time, min
	Analyte window
	　
	Detectable 
	Position (Hb procudure )

	Hb A2-Wuhan
	Yes
	/
	/
	
	Yes
	Z1

	Hb A2-Anhui
	Yes
	/
	/
	
	Yes
	Z1

	Hb Hubei
	Yes
	1.134 
	Variant Window
	
	Yes
	Z(A)

	Hb Guangxi
	Yes
	0.859 
	P4
	
	Yes
	Z15

	Hb Jilin
	Yes
	0.633 
	Between LA1c and P3
	
	Yes
	Z12

	Hb Shenzhen
	Yes
	1.133 
	Variant Window
	
	Yes
	Z(D)

	Hb Dongguan
	Yes
	1.075 
	A0
	
	Yes
	Z11

	Hb Liaoning
	No
	/
	/
	
	Yes
	Z(A)

	Hb Sichuan
	No
	/
	/
	
	Yes
	Z(A)

	 Hb Hengyang
	Yes
	1.006 
	A0
	
	Yes
	Z(A)

	Hb Heilongjiang
	Yes
	0.809 
	P3
	
	Yes
	Z12

	 Hb Hunan
	Yes
	0.601 
	Between LA1c and P3
	
	Yes
	Z14

	Hb A2-Leshan
	No
	/
	/
	
	Yes
	Z(D)

	Hb A2-Wuchang
	No
	/
	/
	
	Yes
	Z(D)

	Hb A2-Sichuan
	Yes
	/
	/
	
	Yes
	Z(C)

	Hb A2-Hunan
	No
	/
	/
	
	Yes
	Z(D)

	Hb A2-Qiaokou
	No
	/
	/
	
	Yes
	Z(E)

	Hb A2-Guangdong
	No
	/
	/
	　
	Yes
	Z(D)





Supplementary Table 3. Hematological parameters of Hb variant heterozygotes.
	Mutations
	Cases (total = 916), 
n (ratio, %)     
	RBC (1012/L), Mean (SD)
	Hb (g/L), Mean (SD)
	MCV (fL), Mean (SD)
	MCH (pg), Mean (SD)

	HbE
	210 (22.93%)
	5.25 (0.69)
	133 (16)
	78.4 (5.2)
	25.5 (2.2)

	Hb New York
	148 (16.16%)
	4.63 (0.63)
	135 (19)
	88.9 (3.8)
	29.1 (1.7)

	Hb J-Bangkok
	109 (11.90%)
	4.66 (0.53)
	141 (17)
	91.9 (3.9)
	30.3 (1.6)

	HbG-Coushatta
	53 (5.79%)
	4.59 (0.56)
	138 (18)
	88.1 (3.6)
	30.0 (1.8)

	Hb G-Honolulu
	43 (4.69%)
	4.87 (0.78)
	142 (20)
	87.5 (4.1)
	29.4 (1.5)

	Hb G-Taipei
	37 (4.04%)
	4.76 (0.50)
	140 (14)
	87.3 (3.0)
	29.5 (1.3)

	Hb Broomhill
	31 (3.38%)
	4.64 (0.62)
	137 (17)
	89.6 (3.6)
	29.8 (1.1)

	Hb Ube-2
	28 (3.07%)
	4.94 (0.71)
	146 (16)
	90.5 (5.3)
	29.8 (1.8)

	Hb A2-Coburg
	18 (1.96%)
	4.68 (0.57)
	142 (18)
	91.7 (3.5)
	30.4 (1.1)

	Hb Ottawa
	14 (1.53%)
	4.74 (0.36)
	146 (14)
	89.4 (3.7)
	30.8 (1.7)

	Hb G-Siriraj
	12 (1.31%)
	4.84 (0.63)
	123 (27)
	84.7 (4.1)
	28.1 (1.5)

	Hb Phnom Penh
	10 (1.09%)
	5.00 (0.38)
	146 (9)
	89.8 (4.6)
	29.3 (1.5)

	Hb J-Lome
	10 (1.09%)
	4.84 (0.48)
	145 (12)
	91.4 (4.7)
	30.1 (0.9)

	Hb A2 Lepore
	9 (0.98%)
	4.75 (0.63)
	142 (19)
	90.7 (3.0)
	30.0 (1.0)

	Hb D-Los Angeles
	8 (0.87%)
	4.90 (0.45)
	142 (15)
	84.7 (3.4)
	28.9 (1.4)

	Hb J-Wenchang-Wuming
	7 (0.76%)
	5.01 (0.65)
	144 (10)
	88.1 (4.1)
	28.9 (1.8)

	Hb Beijing
	7 (0.76%)
	4.49 (0.70)
	133 (21)
	88.8 (4.2)
	29.6 (1.2)

	Hb A2-Wuhan
	7 (0.76%)
	5.00 (0.83)
	150 (19)
	90.6 (3.7)
	30.0 (1.1)

	Hb G-Waimanalo
	6 (0.66%)
	5.09 (0.38)
	141 (17)
	83.3 (4.4)
	27.7 (2.3)

	Hb Melusine
	6 (0.66%)
	4.27 (0.58)
	129 (16)
	91.7 (3.7)
	30.3 (0.3)

	HbI
	6 (0.66%)
	4.46 (0.21)
	135 (8)
	93.2 (3.1)
	30.3 (1.7)

	Hb Pyrgos
	6 (0.66%)
	5.23 (0.21)
	152 (12)
	90.2 (1.8)
	30.2 (1.2)

	Hb Molfetta
	4 (0.44%)
	3.96 (0.30)
	117 (6)
	90.6 (4.7)
	29.6 (1.6)

	Hb A2-Liangcheng
	4 (0.44%)
	4.89 (0.11)
	148 (0)
	91.7 (3.3)
	30.3 (0.7)

	Hb A2-Troodos
	4 (0.44%)
	5.64 (0.69)
	150 (7)
	82.7 (9.1)
	26.9 (4.5)

	Hb J-Kaohsiung
	3 (0.33%)
	5.47 (0.31)
	157 (6)
	86.9 (5.1)
	29.0 (2.5)

	Hb C
	3 (0.33%)
	4.50 (0.05)
	134 (8)
	84.9 (3.3)
	29.4 (2.1)

	Hb Port Phillip
	3 (0.33%)
	4.85 (0.28)
	132 (1)
	85.4 (1.9)
	27.2 (1.3)

	Hb Sa
	3 (0.33%)
	5.59
	145
	80
	25.9

	Hb Queens
	3 (0.33%)
	4.81 (0.61)
	140 (18)
	85.5 (4.0)
	29.1 (0.4)

	Hb I-Interlaken
	3 (0.33%)
	5.23 (0.35)
	155 (15)
	89.6 (3.4)
	29.5 (1.2)

	Hb J-Toronto
	3 (0.33%)
	4.70 (0.53)
	156 (16)
	96.0 (0.2)
	33.1 (0.3)

	Hb A2-Melbourne
	3 (0.33%)
	4.62 (0.23)
	122 (27)
	82.3 (16.4)
	26.6 (7.2)

	Hb A2-Babinga
	3 (0.33%)
	4.54 (0.01)
	132 (4)
	88.5 (0.8)
	29.0 (0.7)

	 Hb Wiangpapao
	2 (0.22%)
	4.71 (0.50)
	141 (15)
	90.9 (0.2)
	29.9 (0.07)

	Hb Manitoba I
	2 (0.22%)
	5.29 (0.81)
	148 (28)
	84.7 (2.2)
	27.9 (1.1)

	Hb G-San José
	2 (0.22%)
	5.35 (0.39)
	155 (6)
	90.1 (0.2)
	29.1 (1.1)

	Hb J-Siciliaa
	2 (0.22%)
	5.24
	168
	97.1
	32.1

	Hb Ta-Li
	2 (0.22%)
	4.72 (1.48)
	152 (35)
	93.5 (5.4)
	32.3 (0.6)

	Hb Shaare Zedeka
	2 (0.22%)
	4.36
	129
	90.6
	29.6

	Hb Inglewood
	2 (0.22%)
	4.08 (0.52)
	125 (13)
	89.2 (2.6)
	30.6 (0.6)

	Hb G-Georgia
	2 (0.22%)
	5.03 (0.86)
	145 (25)
	85.5 (1.5)
	28.8 (0.1)

	Hb Ethiopia
	2 (0.22%)
	4.85 (0.03)
	141 (1)
	89.6 (1.8)
	29.0 (0.4)

	Hb M-Milwaukee-I
	2 (0.22%)
	4.40 (0.04)
	131 (2)
	89.0 (4.0)
	29.7 (0.8)

	Hb Handsworth
	2 (0.22%)
	4.52 (0.41)
	126 (7)
	84.9 (5.0)
	28.1 (4.1)

	Hb Hubeia
	2 (0.22%)
	4.62
	130
	92
	30.5

	Hb Guangxi
	2 (0.22%)
	3.64 (0.08)
	113 (6)
	95.6 (8.6)
	31.0 (2.5)

	Hb A2-Anhui
	2 (0.22%)
	4.67 (0.68)
	135 (15)
	89.3 (4.0)
	28.9 (1.0)

	Hb North Manchester
	1 (0.11%)
	5.62
	159
	90.2
	28.3

	Hb Loves Park
	1 (0.11%)
	3.88
	115
	88.7
	29.6

	Hb Chad
	1 (0.11%)
	N/A
	N/A
	N/A
	N/A

	Hb Fort Dodge
	1 (0.11%)
	6.79
	179
	80.7
	26.4

	Hb Etobicoke
	1 (0.11%)
	4.84
	155
	89.5
	32

	Hb San Bruno
	1 (0.11%)
	N/A
	N/A
	N/A
	N/A

	Hb Marseille
	1 (0.11%)
	N/A
	N/A
	N/A
	N/A

	Hb La Coruna
	1 (0.11%)
	4.93
	146
	88
	29.6

	 Hb E-Saskatoon
	1 (0.11%)
	5.32
	158
	85.2
	29.7

	Hb Deer Lodge
	1 (0.11%)
	4.31
	128
	84.5
	29.7

	Hb N-Timone
	1 (0.11%)
	N/A
	N/A
	N/A
	N/A

	Hb J-Altgeld Gardens
	1 (0.11%)
	5.44
	129
	85.5
	23.7

	Hb Zambia
	1 (0.11%)
	4.78
	155
	93.5
	32.4

	Hb Ty Gard
	1 (0.11%)
	5.7
	154
	82.8
	27

	Hb Howick
	1 (0.11%)
	4.51
	123
	84.9
	27.3

	Hb Galliera II
	1 (0.11%)
	5.16
	156
	90.5
	30.2

	Hb Roanne
	1 (0.11%)
	5.47
	174
	89.4
	31.8

	Hb Shizuoka
	1 (0.11%)
	3.47
	87
	83.2
	25.1

	Hb Taipei-Tien
	1 (0.11%)
	4.67
	143
	96.1
	30.6

	Hb Savaria
	1 (0.11%)
	5.39
	152
	82.6
	28.2

	Hb Cocody
	1 (0.11%)
	N/A
	N/A
	N/A
	N/A

	Hb Graz
	1 (0.11%)
	4.29
	118
	85.8
	27.5

	Hb Beziers
	1 (0.11%)
	4.78
	135
	87.2
	28.2

	Hb Taradale
	1 (0.11%)
	N/A
	N/A
	N/A
	N/A

	Hb Camden
	1 (0.11%)
	N/A
	N/A
	N/A
	N/A

	Hb Pôrto Alegre
	1 (0.11%)
	4.6
	136
	88.3
	29.6

	Hb Hope
	1 (0.11%)
	3.99
	118
	82.7
	29.6

	Hb Arya
	1 (0.11%)
	4.4
	128
	91.4
	29.1

	Hb South Florida
	1 (0.11%)
	4.58
	139
	91.9
	30.3

	Hb Hinsdale
	1 (0.11%)
	3.62
	107
	89.2
	29.5

	Hb Fuchu-I
	1 (0.11%)
	4.18
	129
	93.1
	30.9

	IVS-II-81 C→T 
	1 (0.11%)
	5.1
	147
	89
	28.8

	Hb Bunbury
	1 (0.11%)
	5.78
	175
	91.9
	30.3

	Hb J-Taichung
	1 (0.11%)
	4.95
	126
	78.4
	25.5

	Hb Rambam
	1 (0.11%)
	5.17
	168
	93.4
	32.5

	Hb Gavello
	1 (0.11%)
	4.84
	136
	84.9
	28.1

	Hb Yaizu
	1 (0.11%)
	4.82
	131
	81.5
	27.2

	Hb D-Ouled Rabah
	1 (0.11%)
	N/A
	N/A
	N/A
	N/A

	Hb G-Makassar
	1 (0.11%)
	4.97
	148
	87.3
	29.8

	Hb Lavagna
	1 (0.11%)
	3.74
	120
	84.8
	32.1

	Hb Montgomery
	1 (0.11%)
	5.24
	161
	87.4
	30.7

	Hb Strumica
	1 (0.11%)
	5.55
	167
	86.5
	30.1

	Hb Matsue-Oki
	1 (0.11%)
	5.36
	176
	89.6
	32.8

	Hb G-Philadelphia
	1 (0.11%)
	4.67
	137
	86.5
	29.3

	Hb Coombe Park 
	1 (0.11%)
	3.81
	117
	96.1
	30.7

	Hb Shenyang
	1 (0.11%)
	4.65
	152
	100
	32.7

	Hb J-Tashikuergan
	1 (0.11%)
	3.46
	109
	94.5
	31.5

	Hb Jilin
	1 (0.11%)
	4.25
	135
	95.5
	31.8

	Hb Shenzhen
	1 (0.11%)
	4.32
	135
	87
	28.1

	Hb Liaoning
	1 (0.11%)
	5.24
	144
	87.8
	27.5

	Hb Sichuan
	1 (0.11%)
	4.19
	123
	86.2
	29.4

	 Hb Hengyang
	1 (0.11%)
	4.25
	131
	90.6
	30.8

	Hb Heilongjiange
	1 (0.11%)
	4.32
	89
	69.9
	20.6

	 Hb Hunang
	1 (0.11%)
	4.04
	117
	87.4
	29

	Hb A2-Wuchang
	1 (0.11%)
	N/A
	N/A
	N/A
	N/A

	Hb A2-Sichuan
	1 (0.11%)
	4.25
	134
	98.1
	31.5

	Hb A2-Hunan
	1 (0.11%)
	4.99
	151
	85.6
	30.3

	Hb A2-Qiaokou
	1 (0.11%)
	N/A
	N/A
	N/A
	N/A

	Hb A2-Guangdong
	1 (0.11%)
	5.83
	179
	91.3
	30.7

	Hb A2-Leshan
	1 (0.11%)
	4.48
	140
	93.3
	31.3

	Hb A2-Sanremo
	1 (0.11%)
	4.79
	139
	87.3
	29

	Hb A2-Fitzroy
	1 (0.11%)
	5.28
	154
	88.6
	29.2

	Hb A2-Kiriwong
	1 (0.11%)
	5.02
	155
	92.8
	30.9

	Hb A2-NYU
	1 (0.11%)
	4.6
	144
	91.3
	31.3


[bookmark: OLE_LINK20][bookmark: OLE_LINK21]RBC, red blood cell; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; a, only one patient's hematological parameters had been tested; N/A, hematological parameters have not been tested.












Supplementary Table 4. Hematological and molecular characteristics of homozygotes and compound heterozygotes.
	Mutations
	Alpha genotype
	Beta genotype
	Cases (total = 158), 
n (ratio, %)     
	RBC (1012/L), Mean (SD)
	Hb (g/L), Mean (SD)
	MCV (fL), Mean (SD) 
	MCH (pg), Mean (SD)

	Hb Q-Thailand with -α4.2/αα
	 -αQ-Thailand/αα
	βA/βA
	98 (62.03%)
	5.06 (0.51)
	134 (13)
	80.7 (3.9)
	26.6 (1.4)

	Hb New York with --SEA/αα
	--SEA/αα
	βNew York/βA
	8 (5.06%)
	6.11 (0.90)
	123 (24)
	66.8 (2.3)
	20.0 (1.4)

	Hb E with --SEA/αα
	--SEA/αα
	βE/βA
	5 (3.16%)
	5.94 (0.85)
	121 (21)
	66.1 (1.6)
	20.3 (1.2)

	Hb G-Honolulu with --SEA/αα
	 --SEA/αG-Honoluluα
	βA/βA
	5 (3.16%)
	5.37 (0.38)
	112 (11)
	66.5 (2.4)
	20.9 (0.6)

	Hb E with -α3.7/αα
	-α3.7/αα
	βE/βA
	3 (1.90%)
	5.21 (0.47)
	130 (12)
	73.8 (7.2)
	23.8 (2.3)

	Hb J-Bangkok with --SEA/αα
	 --SEA/αα
	βJ-Bangkok/βA
	3 (1.90%)
	6.47 (0.86)
	134 (11)
	71.7 (7.5)
	20.7 (3.5)

	Hb Q-Thailand with βCD41-42(-TCTT)/β and -α4.2/αα
	 -αQ-Thailand/αα
	βCD41-42(-TCTT)/βA
	2 (1.27%)
	6.60 (0.37)
	138 (5)
	65.2 (0.8)
	20.9 (0.4)

	Hb Q-Thailand with --SEA/-α4.2
	 --SEA/-αQ-Thailand
	βA/βA
	2 (1.27%)
	5.58 (1.78)
	102 (33)
	59.8 (0.1)
	18.2 (0.1)

	Hb New York with βCD41-42(-TCTT)/β
	αα/αα
	βNew York/βCD41-42(-TCTT)
	2 (1.27%)
	4.41 (0.04)
	94 (6)
	69.2 (7.4)
	21.5 (1.3)

	Hb New York with -α3.7/αα
	-α3.7/αα
	βNew York/βA
	2 (1.27%)
	4.73 (0.23)
	122 (9)
	81.8 (2.1)
	25.7 (0.7)

	Hb G-Honolulu with -α3.7/αα
	 -α3.7/αG-Honoluluα
	βA/βA
	2 (1.27%)
	5.36 (0.74)
	149 (25)
	82.8 (2.4)
	27.7 (0.8)

	Hb E with αCSα/αCSα
	αCSα/αCSα
	βE/βA
	1 (0.63%)
	3.76
	99
	82.6
	26.3

	Hb E with αWSα/αα
	αWSα/αα
	βE/βA
	1 (0.63%)
	4.23
	108
	78.5
	25.5

	Hb E with βIVS-2-654(C→T)/β
	αα/αα
	βE/βIVS-2-654(C→T)
	1 (0.63%)
	3.01
	57
	75.4
	18.9

	Hb E with β−28(A→G)/β
	αα/αα
	βE/β−28(A→G)
	1 (0.63%)
	5.32
	110
	61.5
	20.7

	Hb Q-Thailand with −α3.7/−α4.2
	 -α3.7/-αQ-Thailand
	βA/βA
	1 (0.63%)
	6.5
	148
	69.2
	22.8

	Hb Q-Thailand with −α4.2/−α4.2
	-α4.2/-αQ-Thailand
	βA/βA
	1 (0.63%)
	5.18
	122
	71.8
	23.6

	Hb Q-Thailand with βIVS-2-654(C→T)/β
	 -αQ-Thailand/αα
	βIVS-2-654(C→T)/βA
	1 (0.63%)
	6.34
	129
	67.4
	20.3

	Hb New York with -α4.2/αα
	-α4.2/αα
	βNew York/βA
	1 (0.63%)
	4.99
	118
	80.2
	23.6

	Hb J-Bangkok with βCD41-42(-TCTT)/β
	αα/αα
	βJ-Bangkok/βCD41-42(-TCTT)
	1 (0.63%)
	4.53
	109
	69.5
	24.1

	Hb G-Coushatta with βIVS-2-654(C→T)/β
	αα/αα
	βG-Coushatta/βIVS-2-654(C→T)
	1 (0.63%)
	6.02
	124
	65.6
	20.6

	Hb G-Coushatta with --SEA/αα
	--SEA/αα
	βG-Coushatta/βA
	1 (0.63%)
	6.53
	146
	71.2
	22.4

	Hb G-Taipei with -α3.7/αα
	-α3.7/αα
	βG-Taipei/βA
	1 (0.63%)
	5.69
	156
	81.2
	27.4

	Hb G-Taipei with --SEA/αα
	--SEA/αα
	βG-Taipei/βA
	1 (0.63%)
	6.24
	138
	72.4
	22.1

	Hb Ube-2 with βCD17(A→T)/β
	αUbe-2α/αα
	βCD17(A→T)/βA
	1 (0.63%)
	N/A
	N/A
	N/A
	N/A

	Hb Ottawa with βCD41-42(-TCTT)/β
	αOttawaα/αα
	βCD41-42(-TCTT)/βA
	1 (0.63%)
	4.94
	117
	68.8
	23.7

	Hb J-Wenchang-Wuming with βIVS-2-654(C→T)/β
	αJ-Wenchang-Wumingα/αα
	βIVS-2-654(C→T)/βA
	1 (0.63%)
	6.02
	124
	65.6
	20.6

	Hb Beijing with βCD41-42(-TCTT)/β
	αBeijingα/αα
	βCD41-42(-TCTT)/βA
	1 (0.63%)
	7.37
	136
	58.8
	18.5

	Hb Phnom Penh with --SEA/αα
	--SEA/αPhnom Penhα
	βA/βA
	1 (0.63%)
	6.82
	140
	68
	20.5

	Hb Nouakchott with --SEA/αα
	 --SEA/αHb Nouakchottα
	βA/βA
	1 (0.63%)
	6.32
	138
	69.1
	21.8

	Hb Q-Thailand with βVS-II-654(C>T)/β and --SEA/-α4.2
	 --SEA/-αQ-Thailand
	βVS-II-654(C>T)/βA
	1 (0.63%)
	5.95
	90
	48.2
	15.1

	Hb G-Taipei homozygote
	αα/αα
	βHb G-Taipei/βHb G-Taipei
	1 (0.63%)
	6.32
	143
	68.2
	22.6

	Hb Tamano with Hb D-Los Angeles
	αHb Tamanoα/αα
	βD-Los Angeles/βA
	1 (0.63%)
	5.1
	152
	91.2
	29.8

	Hb Q-Thailand homozygote 
	-αQ-Thailand/-αQ-Thailand
	βA/βA
	1 (0.63%)
	6.56
	144
	66.5
	22

	Hb E with Hb J-Bangkok
	αα/αα
	βE/βJ-Bangkok
	1 (0.63%)
	4.77
	113
	73.4
	23.7

	Hb E with Hb Westmead
	αWestmeadα/αα
	βE/βA
	1 (0.63%)
	4.37
	97
	72.1
	22.2

	Hb Dongguan with --SEA/αα
	--SEA/αDongguanα
	βA/βA
	1 (0.63%)
	6.96
	144
	69.7 
	20.7 


RBC, red blood cell; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; a, only one patient's hematological parameters had been tested; N/A, hematological parameters have not been tested.

Supplementary Figure 1. Comparison of the Variant II Turbo 2.0 and Sebia Capillarys for the recognition of Hb New York and Hb Broomhill.
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Supplementary Figure 2. Comparison of the Variant II Turbo 2.0 and Sebia Capillarys for the recognition of hemoglobin variants we named (Some of the data have been published).
Variant II Turbo 2.0 2.0


        [image: ]
[image: ][image: ][image: ]
image1.png
Sebia Capillarys

Sample without

Hb variant
Hb Broomhill
e = -
Atc Haemoglobin Electrophoresis
Hb New York ‘

A1c Haemoglobin Electrophoresis

%Ate

%A1c

Variant II Turbo 2.0

200

175-
15.0-
125-
10.0-
75
5.0
25

00

0.00 0.25 050 0.75 1.00
Time (min.)

20.0

1.25 150

175
15.0
125
100
75
5.0
25
00

0.00 0.25 0,50 0.75 1.0
Time (min.)

200

0 125 1.50

175
150
125
100

%Atc

75
50
25

0o0.

0.00 0.25 050 0.75 1.00
Time (min.)

125150




image2.png
Hb A2-Wuhan

Hb A2-Anhui

Hb A2-Leshan

Hb A2-Wuchang

Hb A2-Sichuan

Sebia Capillarys

(Hb procedure)

Sebia Capillarys

(HbA,. procedure)

Variant II Turbo 2.0

NGSP Retention Peak
Peak Name % Area % Time (min) Area
Unknown - 0.4 0.114 6743
Hb A0 ATa T3 0.162 18206
‘ ATb 78 0.230 30675
CGaptions 715 714! 713 712 711\ 2107 78 | Z(P) | 2 2(s) 2(B) [Z(A2)| 2 (C) Z1] TAlc 20 0373 34126
”"q A \ Alc 5.4 B 0.465 76843
| Atypical profile ‘ P3 = 74 0.727 74372
i | P4 T2 0.830 21042
‘ | | Ao 845 0.981 1427791
71 |
7 I ‘ Total Area: 1,689,798
|
7] |
) \ HbA1c (NGSP) =5.4 %
7 \
“ ! 20.0
7z
i 17.53
Z \\
15.0
| )
J ‘ 12.5]
) Hb Afc ‘ 2 10.0]
7 \ b A2 {71 zong Other Hb/v‘ Hb A2 5 < ’ b
i A 2
B L - B \ A B 2. — - 759
0 » “ o o o - a e 1o =00 = 250 = =0 % ¢ 20 40 60 EY 100 120 140 160 180 200 220 240 260 280 #}0 52 2
5.0 Sh
; i 259 B
Haemoglobin Electrophoresis ) ) 2
Alc Haemoglobin Electrophoresis 0.04:
ASBAS AR RARAARAS)
Name % Normal Values % 0.00 0.25 0.50 0.75 1.00 1.25 1.50
Time (min.)
Hb A 97.5
Hb A2 1.5
Z1 zone 1.0
Hb A0
[\ NGSP Retention Peak
Captions 715 z14' 713 212 zir 70z 28 | 2 2@y 2) 28) (2022 () i H Peak Name % Area % Time (min) Area
b A | Unknown - 0.4 0.114 8055
"\ Atypical profile | Ala 1.2 0.162 21500
i s Ab 0.8 0.230 14862
| | F T 0.258 20274
| LAic 1.3 0.379 23562
“ Alc 58 0.464 87459
| P3 21 0.736 73148
| P4 T4 0.830 24657
| Ao 848 0.978 1528535
|
\ Total Area: 1,802,051
\\ HbA1c (NGSP) = 5.8 %
\ 20.0
Hb Afo oth Hbf HoAZ 5 e
er
i A2 (21 zond 4 i 15.09
{ w0 s @m0 we w0 we w0 e om0 ae | w0 w40 ¢ 2 “ L w0 o w0 e w20 20 20 20 w0 o 12,59
% 100 g
P . * .
Haemoglobin Electrophoresis . - 7.5 P
9! P Alc Haemoglobin Electrophoresis i
Name % Normal Values % &
Hb A 97.5 T T T T T
0.00 0.25 0.50 0.75 1.00 1.25 1.50
Hb A2 1.3 Time (min.)
Z1 zone 1.2
Hb AO NGSP Retention Peak
p Peak Name % Area% | Time (min) Area
Captions 715 714! 713 72 2112107 28 208 | [Z0)) 2(8) 2(8) (202 2(C) 71 I Unknown - 0.4 0.114 6594
b A \ Ala 1.0 0.164 15979
| . ) ) ATD 0.8 0.229 13393
I Atypical profile | F 71 0.258 7116
i | TATc T2 0375 25012
I ‘\ | Alc 5.7 0.464 77458
| | P3 38 0.731 62069
7] | P4 13 0.829 21442
| ‘\ Ao 855 0.980 1392276
|
% \ Total Area: 1,628,338
| {
| |
7 \ HbAlc (NGSP) =5.7 %
| \
) \
| \\ 20.0
|
| 17.59
o )
/ \\ b AZ Hb A1c / ) 1904
N i 0 e b 12 Other Hb | 4 Hb A2 12.5]
e e e w w w w w ow m w w m w & — = P e * £ 0ol s
*® 75] 5
. . e
Haemoglobin Electrophoresis E
Alc Haemoglobin Electrophoresis Ak
Name % Normal Values %
Hb A 97.4 0.00 0.25 0.50 0.75 1.00 1.25 1.50
Hb D zone 1.2 Time (min.)
Hb A2 1.4
Hb AO
Captions 715 Z14 | 713 z12 Zi | Z10 [ ZA)| 78 Z(F) ZM) Z(S) 2(E) [ 2(42) z(C), Z1] {\
i 4 / \ NGSP Retention Peak
I Peak Name % Area % Time (min) Area
] Atypical profile Unknown 0.8 0.115 8680
| Afa 79 0.156 20116
Alb 0.9 0.231 9874
72 ‘ F 13 0.260 13496
I | “ [Aic 16 0.376 17169
‘ | [ ‘ Afc 52 0470 45879
Z) | P3 - 5.0 0.724 53579
| \ P4 12 0.832 12951
2 | Ao 83.0 0.986 890436
)
% 7))
/) ‘\ Total Area: 1,072,181
| |
v | HbAlc (NGSP) =52 %
7 2)
Ui } 200
| ), Hb A2
. U L 2 1 e Hb A1c ST o A2 S 1754
T m wm  wm  w m o wm w  w om0 m w0 m @ 4o )y . 15.0]
% % @ @ e m we w w m @ s m @0 o '
12,59
Haemoglobin Electrophoresis 3 100] 5
. . ES °
Alc Haemoglobin Electrophoresis 75
Name % Normal Values % 5.09
A
Hb A 98.3 259 2
Hb A2 1.2 0.0 -
e
21 zone 0.5 0.00 0.25 0.50 0.75 1.00 1.25 1.50
Time (min.)
NGSP Retention Peak
Peak Name % Area % Time (min) Area
Hb AQ Unknown == 0.3 0.114 5394
Captions 715 Z14 713, 212 zin 2020 28 | Z0) | Z0) Z(S) Z(E) 222 z (v Ala 1.1 0.161 22539
) | ATb 18 0.228 36554
| \ [Aic 13 0.375 24935
i Atvpical profile 2\ Alc 56 0.461 94237
7] | P3 37 0.727 74003
7] | P4 12 0.828 24408
‘ | ) Ao 858 0975 1697816
| |
A \ Total Area: 1,979,885
7z
7 \ HbA1c (NGSP) =56 %
| |
1 | ‘S 20.0
)
) | 17.5]
) \
v \\ 15.09
/ | \
J 12,59
J . A2[1fs C zone] I
; ) L A . Hb Alc S 3 1007 e
2 w P & 100 120 140 160 180 200 220 240 260 260 o er Hb A25 g 3
‘ _Lb. R
¢ 20 40 60 80 100 120 140 160 180 200 220 240 260 280 *0 b3 o
Haemoglobin Electrophoresis 504 o c
259 b
Name % Normal Values % Alc Haemoglobin Electrophoresis 0.0 :
Hb A 98.4
Hb A2 0.9
Hb C zone 0.7

0.00 0.25 0.50 0.75 1.00 1.25 1.50
Time (min.)




image3.png
Sebia Capillarys

(Hb procedure)

Captions 715 711! 213 712 211

710|200
b A

78 | 2 |[Z(0))Z(5) 2() [Z42)) 2 (C) 71

Hb A2-Hunan

710 zondl| | o
/ i D zone b, &2

|

T e e e w m wm w wm m m m m m

Haemoglobin Electrophoresis

0

o

Name % Normal Values %
Z10 zone 1.0
Hb A 97.1
Hb D zone 0.6
Hb A2 1.3
Captions 215 Z14 | 713 z12 zZ1 | 210240 78 Z(F) ZW) Z(S)ZE)ZA2)Z) 1
Hb_Al
|
|
I
J
Hb A2-Qiaok |
I
“1
) Hb E_zone/tb A2
S — gl T S ~
[} 20 w0 & 0 100 120 140 160 180 200 20 240 260 260
Haemoglobin Electrophoresis
Name % Normal Values %
Hb A 97.7
Hb E zone 1.1
Hb A2 1.2
Captions z15 ZM | 713 z12 zZi1 [Z10)z(4)| 78 Z(F) ZD)| Z(S) Z(E) | Z(A2)| Z(C), zZt
X
I
i
g b D zonc L
@ e W w w w0 w w0 we  wo | e a0 | 0 w0 | o
Haemoglobin Electrophoresis
Name % Normal Values %
Z10 zone 0.9
Hb A 97.0
Hb D zone 1.0
Hb A2 1.1
Z15 Z14, 713 z12 Z1 | Z10|z4)), 78 1) ZM) \Z(5), Z(E) [ Z(42) Z(0), Z1
i A
Hb Hubei
Hb_AZ|
§ % W ® W w  m w0 w0 | @ 2w w0

Haemoglobin Electrophoresis

Name % Normal Values %
Hb A 97.5 96.8 - 97.8
Hb A2 2.5 22- 32
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Name % Normal Values %
Abnormal Hb 49.9
Hb A 47.8
Hb A2 23
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Variant II Turbo

2.0

NGSP Retention Peak
Peak Name % Area % Time (min) Area
Unknown --- 0.5 0.115 10272
Ala 0.8 0.160 16756
Alb 2.2 0.227 49294
LAic 0.9 0.382 20566
Alc 4.8 - 0.462 89161
P3 - 45 0.712 98280
P4 1.1 0.826 23292
Ao 86.0 0.970 1887460
Total Area: 2,195,080
HbA1c (NGSP! 8 %
20.0
17.59
15.0
12.59
o
Eﬂ 10.04 o
® ] s
& £ 3
509 =° .3 °
2.59 2
2
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NGSP Retention Peak
Peak Name % Area % Time (min) Area
Unknown - 0.4 0.115 8899
Ala - 1.3 0.164 27078
Alb 0.9 0.229 18470
F 16 0.262 33082
LAic 1.2 0.383 23797
Alc 59 0.461 101001
P3 4.9 0.716 98958
P4 1.3 0.828 26043
Ao - 83.3 0.970 1683621
Total Area: 2,020,950
HbA1c (NGSP) =5.9 %
o
<
8
T T
0.00 0.25 0.50 0.75 1.00 1.25 1.50
Time (min.)
NGSP Retention Peak
Peak Name % Area % Time (min) Area
Unknown = 0.4 0.115 7616
Ala 1.4 0.164 28030
Alb = 3.3 0.247 65045
LAic 338 0.366 73814
Alc 12.5" = 0.453 216327
P3 538 0.730 113521
B4 18 0.832 34524
Ao 72.6 0.976 1426309
*Values outside of expected ranges Total Area: 1,965,186
HbA1c (NGSP; .5* %
20.0
17.59 .
2
3
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12.54
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7.54
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AR RARAL RARALRARAS
0.00 0.25 0.50 0.75 1.00 1.25 1.50
Time (min.)
Retention Peak
Peak Name Area % Time (min) Area
Unknown 0.4 0.115 9324
Ala 0.6 0.166 15095
A1b 0.7 0.224 16575
F 0.7 0.257 17376
LATc 13 0.369 32008
Alc 5.1 0.460 75007
P3 - 25 0.715 60267
P4 0.8 0.826 18173
Unknown = 0.7 0.888 16761
Ao 63.6 0.976 1520404
Variant Window = 25.4 1.134 607927
Total Area: 2,388,916
HbA1c (NGSP) =5.1 %
20.0
17.59
15.04
12,53
2
I 10.04
& 753
5.0
d
2.59 E
0.0 !
T T T T T
0.00 0.25 0.50 0.75 1.00 1.25 1.50
Time (min.)
NGSP Retention Peak
Peak Name % Area % Time (min) Area
Unknown = 0.4 0.117 6254
Ala 1.0 0.152 17587
Unknown - 0.9 0.182 16549
Alb 0.5 0.229 9101
F = 42 0.296 74545
Unknown = 1.7 0.424 29896
Alc 52 0.456 72893
P3 =si 1.7 0.737 30769
P4 - 40.6 0.859 724529
Ao 45.0 0.993 803589
Total Area: 1,785,711
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Name % Normal Values %
Z12 zone 30.8
Hb A 67.3
Hb E zone 0.2
Hb A2 1.7
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Name % Normal Values %
HbA 55.8
Hb D zone 41.5
Hb A2 2.7
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Name % Normal Values %
Z12 zone 0.3
211 zone 37.8
Hb A 60.1
4 0.5
Hb A2 1.3
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Alc Haemoglobin Electrophoresis
Name % Normal Values %
Hb A 97.2 96.8 - 97.8
Hb A2 2.8 22- 32
215 714! 213 212 211 210z 28 z() | z(0) ' 2(5) 2(6) [2(42)) 2(C) 1 Hb A0
Hb Al
Atypical profile
‘ \
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[ Hb A2
) L 2 Hb A2
e m o w wm wm w w wm wm m @ m @ @ % (A1) Other Hb | A\
? 20 40 60 80 100 120 140 160 180 200 220 240 260 280

Haemoglobin Electrophoresis

Name % Normal Values %
Hb A 97.3 96.8 - 97.8
Hb A2 2.7 22- 3.2

Alc Haemoglobin Electrophoresis

Variant Il Turbo 2.0

NGSP Retention Peak

Peak Name % Area% | Time (min) Area
Unknown - 0.4 0.114 6190
Ala 16 0.162 22618
A1b 2.3 0.219 31694
F 3.3 0.266 45543
[ATc - 2.6 0.378 36341
Alc 6.4 0.488 72351
Unknown 231 0.633 321174
P3 3.0 0.751 41932
P4 2.6 0.859 36454
Ao 55.9 1.001 778772
*Values outside of expected ranges Total Area: 1,393,070

HbA1c (NGSP) = 6.4* %
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NGSP Retention Peak
Peak Name % Area % Time (min) Area

Ala - 1.4 0.138 22019
A1b 0.6 0.221 9420
F 0.7 0.265 11583
Unknown 0.5 0.333 7694
CAic 0.7 0.403 10493
Alc 5.0 0.488 35844
P3 1.9 0.769 29818
P4 1.0 0.856 16521
Unknown 2.3 0.908 36491
Ao 4538 1.002 731338
Variant Window 42.9 1.133 685311

Total Area: 1,596,531
HbA1c (NGSP)=5.0 %
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2]
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259
0.0 !
0.00 0.25 0.50 0.75 1.00 1.25 1.50
Time (min.)
NGSP Retention Peak
Peak Name % Area% | Time (min) Area
Unknown - 0.5 0.114 7366
Ala - 13 0.172 20001
Ab 0.6 0.222 9848
F 1.5 0.260 24308
LA1c 1.2 0.396 18800
Alc 5.2 0.494 45625
P3 2.6 0.785 41274
P4 9.9 0.870 158143
Ao 493 1.000 784976
Unknown 30.2 1.075 480345
Total Area: 1,590,689
HbA1c (NGSP)=5.2 %
20.0
17.59
15.04
12.54
21
3 1004
& 753
5.0
253 &2
0.03~ t
T
0.00 0.25 0.50 0.75 1.00 1.25 1.50
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NGSP Retention Peak
Peak Name % Area % | Time (min) Area
Unknown 0.8 0.131 13525
Ala 0.8 0.161 14254
A1b 0.9 0.220 16007
F - 12 0.261 20581
LA1c 2.0 0.388 34479
Alc 5.2 0.487 74477
P3 3.7 0.772 65014
P4 13 0.850 22377
Ao 85.1 0.989 1487055

Total Area: 1,747,769
HbA1c (NGSP)=5.2 %
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NGSP Retention Peak
Peak Name % Area % Time (min) Area
Unknown 0.4 0.114 5386
Ala 1.0 0.160 14675
Alb 16 0.225 22960
LAic 14 0.399 20604
Alc 55 0.496 66705
P3 - 32 0.780 47383
P4 1.4 0.852 19979
Ao 86.6 0.995 1277395
Total Area: 1,475,086
HbA1c (NGSP)=5.5 %
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