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Distribution and genetic characteristics of thalassemia in Yiyang population

HUANG Jinyi®, WU Zhuan®, ZHANG Yanhong', ZHANG Yonghong", DAI Zheng”, DUAN Zhengfang®
(a. Birth Defect Prevention and Control Laboratory, b. Reproductive Medicine Center,
Yiyang Maternal and Child Health Hospital, Yiyang 413000, China)

Abstract Objective To analyze the distribution characteristics of the positive rate and variant types of
thalassemia gene detection in 30 042 human samples in Yiyang City, so as to provide a basis for the
prevention and treatment of thalassemia. Methods 30 042 samples from June 2021 to November 2023 in
Yiyang City who underwent thalassemia genetic testing were taken as the research objects, and the samples
were sequencing by Next-generation sequencing ( NGS) and the results were analyzed. Results 1 681
thalassemia genes were detected in 30 042 samples, with a detection rate of 5.59% , including 1 184 a-

thalassemia genes, 467 (-thalassemia genes, and 30 «a-@ thalassemia genes. These include 46 o-
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thalassemia genotypes, 34 B-thalassemia genotypes, and 16 -3 thalassemia genotypes. At the same time,

23 new a-thalassemia gene mutations and 4 new [-thalassemia gene mutations were detected. Conclusion

The types of thalassemia gene mutations in Yiyang City show strong diversity and complexity, so the

application of NGS technology in disease screening and diagnosis should be expanded, and the prevention

and control of thalassemia should be further strengthened.

Keywords: mediterranean anemia; gene type; gene diagnosis; nextgeneration sequencing

b TR I SRR Ry B I, 5% 78 R R A T
115 R1(50) 16 5 Y ta A, S UL A Y o i st
gt MM T o/B RN KRG K o/B-
PR (% LU ) A , SO AL AR I 20 20 B 5, 5
RAGPERS MAEFT M, im R A 22 S K, 423 1F
W T B B N S R AN R B AR I A
BB SRR YT T E R A L1 A SR s
Bl A 1 — P 00 0 o S 02 PR, B AL 2 1
A7 T T e A IR, R R P s o
T2 MRS AR | PG 45 T AR AR A b TR B I
AT TARBE T R A IS S RS I T O
rhEE B LAY BT | S AU12 W A B I R 1 4 )2
Wi 53R 7 B AT SRS . ASBIFSE 4307 2% B T M i
AR SCIE DA, LA = b v i 2 0 1 B IR 52 Bk

1 B’ E
1.1 —RER

WFFEXT 5ok A 25 BT 7 A5 () SR ERE S I
S AR 2021 4F 6 A 2 2023 4F 11 Ak E s
LR A e Hh I 20000 A O 1 30 042 43 IV bR
A BRARIR I AR N 18 ~43 %, ARBFFTAKAT
T 25 PE T E R R AT B, T 38 3 25 BH 7 3 2l AR (e B
PR 2R A0 L By 2o A At ofl , HLAZ A 2 A N 15 ]
B, IR M P I S PRSI 0 1 ) A
1.2 HARESEH

MR IR 2% BATI 15 &y Ak e 2t v 7 375 i 56 PR A
AP T R AT AR AR 5 i ki, O A% 1
FEACR S Is B R iR, - BT #AE , 1] EDTA
T SRAE PRI 2 mL, B (A A TG I I8 5 ot 0% 1,
MG, FEARIBHIREE YR IF/E 2~ 8 C 8k 2505
IR EHIE 8 d N, FEAT 4~8 CIRAFEATSEE

i 7 d, 7520 CUAAEAF AT 3 A A, B REA T
A7 R 5 A v R SR VR
1.3 WA E5NE

o T B iy IR BE I i PR AR I 71 Sk DN B i
N & (A IR R e RGNy k), # Atk
QubitTM ssDNA Assay Kit,PCR JZ Wi # , GenMag ¥ ik
o BRI & (BEERTE ) , MGISEQ-2000 .5 F-, HE A 7
¢ MGISEQ-200 #4114 F MGIL 23 &l 5 4 4l Je /K £ BE
W 315 P AT 350 A R 7] 5 NanoDrop-8000 435016
JE3T, QubitTM ssDNA Assay Kit L1 &2 PCR ¥ ( MiniA
MP Thermal Cycler) ¥ 3% [E Thermo Scientific 23] ,
1.4 HEAEREZA DNA HiRE

it FHAZ R 53 85 350 6 D 4 I 42 BRUFE AR DNA,
S WU ] TCAZ R Wl /K AR Sl 25 L0 R SR A AT
[FDEEE, 5818 DNA $EHUS 1 230 60 B2 T
FHEA DNA MR B2 i R A FE A A260/A280 L H 7E
1.8~2.0,DNA #J¥>20 ng/mL,
1.5 MEEREE

T o A1 B b o 220 0 B PR 3700 8 (R
PREF 4l A5 D 53 ) #E47 PCR 973, 4K )5 17 PCR
FEY) I BR LAl AE DNA, Bt 5 2R 8 75 T
DNA . A4 8 550 6 158 W3 45 15 i K o 06 52 I s TR 5
W, AL 12,5 pL, 3 IR UL B E PCR R FEIT,
AT AR UEE PCR I, R 58 iU 75% &
REREATalifl,, mIA S B Sk Y oA A S
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ek i He ONTR AW, BE AL A A4k ) 12wl
SRR B W, IR AT G B0, T 16 CIEE
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1.6 MfE F1 m=FATHREROERER
T Qubit 2R T AR S AEA SCFE AT 28 172, - B ENGES IR NGE S
WRHE=3.5 ng/pl HEHS BT EH LI, RS Kt/ % it/ %
ALI\IEE , %m%m“%,ﬁ( MGISEQ—200 w“““? , ?.)SE}T\J ()L-ﬂﬁ quﬂﬁ IﬂL% 1184 3.94 70.43
FH MGT 2 R P 40 S A M e x4 s BHRTIBSTIEE 467 155 2778
HEFFA BT o-B Hh HPEE T L 30 0.10 1.78
&t 1 681 5.59 99.99

1.7 Gt
R SPSS 24.0 Ge i HRAFAHTRLAR , T PRCFERHL
FEAER n FEACR N HL(0) TR,

2 F#R
21 HpERNER

%t FHTIT 30 042 {4 AS v 246t 3T B PHT 1 681
B, Horp o b AT I FE D 1 184 ], B-Hb g 27 i
S 467 4], o-B HiH ST I BE K] 30 ], Hborbg AR
LR Y A R 5.59 %%, 2 BH T M b 7 9% 1M 5
P BLINZE 1 fis

22 oMiPBERMER

R - FP IR AT M L PRI 2T 46 Bl K 1 A
7 fEEREBN cw/-o*  ac/- =" ao/-a*?,
aVo/aa  a®o/aa HKoo ( FHEERD) Ml oP o/ aa, 5
bk 94.26 %, At 23 Bl o~ b H I 22 1 JE PR 58 A8
Yt 38 i, 7E o vpOE B A B B R LR
3.21%, Hivr, HBAL: ¢. 125C > T ( Thr > Ile ) Z% &,
HBA2:¢.95+10C>T (intron) 224 0 EEAY -1
BRI 5 A S PR A

K2 o-lhiERMEERERE

b
|
b
e

n/fl oI PI S E 6 KR %

ao/—a*?

a o/ o

a®o/aa

HKoo ( FHEAD)

a®o/aa

HBA1:¢.125C>T(Thr>1le) 22 & (B AR AL )
HBA2:¢.95+10C>T (intron) 244 (GHr Y 5825 )
T oA

-t /-0’

a™ o/ oo

a® %o/ a0

o /o

HBA1:c.177C>A (His>Gln) 244 CGHT Ry 828 5 )
a2/ -5

HBA1.c.356C>A( Thr>Asn) 224 (GHT Y975 70 )

Alpha2 Codon 30 delGAG

565 47.72 1.88
304 25.68 1.01
132 11.15 0.44
39 3.29 0.13
30 2.53 0.10
26 2.20 0.09
20 1.69 0.07
8 0.68 0.03
6 0.51 0.02
4 0.34 0.01
4 0.34 0.01
4 0.34 0.01
3 0.25 0.01
3 0.25 0.01
3 0.25 0.01
2 0.17 0.01
2 0.17 0.01
1 0.08 0.00
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R R n/ B oMM S E % KR %

Cap+29( G>C) 1 0.08 0.00
Dapu 1 0.08 0.00
HKao/—— 1 0.08 0.00
Initiation codon (ATG>GTG) 1 0.08 0.00
Zurich—Albisrieden 1 0.08 0.00
—ot /-5 1 0.08 0.00
-7 /-a*? 1 0.08 0.00
a0/ o 1 0.08 0.00
aV /o 1 0.08 0.00
HBA1:¢.301-3C>T(intron) 22 &5 HBA2:c. * +69delC 424 (T %45

) 1 0.08 0.00
HBA2:¢.368A>G( His>Arg) 24 & +171F o BREE H =K aoa™ 2 (GHT Y . 0.08 0.00
SR

HBA1:¢.112C>T( Pro>Ser) 224 (225 %l ) 1 0.08 0.00
HBA1:c.119delC 745 (BT ZEAE 1Y ) 1 0.08 0.00
HBAL; c.—14_—13delAG 244 (IR 1 0.08 0.00
HBAI ;¢.326C>T( Thr>Ile) 224 CHTRY A5 ) 1 0.08 0.00
HBA1:¢.370G>A( Ala>Thr) 24 & CGHT IR AR AL ) 1 0.08 0.00
HBA1;¢.95+5G>C (intron) 224 (GHT 5 1) 1 0.08 0.00
HBA1:¢.96-10C>T(intron ) 2445 (BRI A5 41 1 0.08 0.00
HBA2.¢.237C>A(Asn>Lys) 225 (Hi AR ) 1 0.08 0.00
HBA2:¢.280G>C( Val>Leu) 224 GHr 2825 0 ) 1 0.08 0.00
HBA2: ¢.300+6C>G (intron ) %A (Bl 548 51 ) 1 0.08 0.00
HBA2:¢.300+6C>T (intron) 244 GEr Y25 1) 1 0.08 0.00
HBA2:¢.301-35delG 244 GBI A ) 1 0.08 0.00
HBA2:¢.301-38delT & (GBI 5EAE Y ) 1 0.08 0.00
HBA2:¢.304C>G( Leu>Val) 224 CH IS AE R ) 1 0.08 0.00
HBA2:¢.332C>G( Ala>Gly) Z2 & GBI 2825 10 ) 1 0.08 0.00
HBA2:¢.365T>C( Val>Ala) 244 CGHT Y 2825 1) 1 0.08 0.00
HBA2;¢.95+9C>T (intron) Z2 4 GHT 548 1 ) 1 0.08 0.00
&it 1184 100 3.94

2.3 B-HiERMER BCD71/72/BN Fl B-28/BN, i ttHy 84.37% , #ih 4

A B-H PR ML 2 34 Fh K ihds BB A B- b iR AR M Sk D B 3k s i) ke
[ 7 LR 05k BIVS— 1 -654/BN . BCD41/42/8N . 1.1 %, B-Hb i 3% i FE PR S AR AN 3% 3 FR
BCD17/BN. B3’ UTR + 129/BN. BCD27/28/BN.
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ZeB RN 978 1)
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pePY /BN 68 14.56 0.23 o) : :
g /B 19 4.07 0.06 #it 467 100 1.55
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B B 24 o-p HHEROER

“8,/8N 18 3.85 0.06 ; S S
BB SERH o-B- MRS I BRI 16 R s

-29 N .
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CDh43 N 7 Y
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BI\[S—II—MS/BN 6 1.28 002
g r/pt 6 1.28 0.02 R4 opibhERMERRETEE
BTU'H{HIG/BV 6 1.28 002 OL_B_ﬂEEF]

IV /N 4 0.86 0.01 Fe R /Bl WP B Y%

PolyA ;3 N s %

B /B 3 0.64 0.01

. ac/-a>7, pE/pY 4 13.33 0.013
glvsI-ls /gN 3 0.64 0.01 /B

. OLOL/_OL3'7 , BCD41/42/BN 4 13'33 0'013
pers /gh 3 0.64 0.01

! /—a’7, BVt /N 4 13.33 0.013
I:P ﬂ Bcw( WSB)O/BV\ 2 0.43 0.01 aa o B B
) OLWS/OLOL, IVS*IIfﬁSA/ N 3 1000 0010
SR 2 0.43 0.01 B B
ao/-a3.7, p" /BN 3 10.00 0.010
/Bt 2 0.43 0.01
0(0/,/‘0(4'2 , BI\'S*II*@A/BI\' 2 667 0007
g /B" 2 0.43 0.01
) (I‘ISOL/O(OL, B(Ll)7l/72/BN 1 333 0003
HBB:c.92+47 _92+48insG
ZA CHTRY A8 ) 2 0.43 0.01 a®o/aa, BPH2/BN 1 3.33 0.003
BSEA?HHVH/BN 1 021 000 OLOL/——SEA, Bl\‘sf[lff)}/Bl\ 1 333 0003
pIVSII-TS2 /g 1 0.21 0.00 oo/ == g2 /N 1 3.33 0.003
pIVS-I-108 /g 1 0.21 0.00 ao/—=F4 | glIvsiest /g 1 3.33 0.003

ek 1 0.21 0.00 aa/-a7, B /BN 1 3.33 0.003
B/B
8—87/[31\1 1 0.21 0.00 ao/—a’7 , chmz/BN 1 3.33 0.003
B772/BN 1 021 000 (X(X/—(X4'2 , B(ZI)41/42/BN 1 333 0003
B—63/BN 1 0.21 0.00 ao/—a*? , BCD71/72/BN 1 3.33 0.003
/BN 1 0.21 0.00 ao/-at? VRN 1 3.33 0.003
p~/" 1 0.21 0.00 At 30 100 0.100
SEA-HPFH & & IVS-1I-

24 1 0.21 0.00
654 (C>T)
HBB:c.92+10A>C ( intron)
1 0.21 0.00

e (I RAEAD)
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W, — 4 JF (next generation sequencing, NGS) 4 R
Shy [ N AN SE a1 D7 AT ARG /R I 99 %6 DAL 11 Hiy
HPE B R AR Y A TR R A S B
P14 2% AL 2 738 Rt v VAR B 1ML BT 2 O AR Y T R e o
MRAE KBRS 98 H 22 L 22 S B NGS HiR
FINT G RN A6/, 57K T NGS AR 1y 1l IR 1
2

WG BRI NGS 5 AR X 25 BT 30 042
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IR AT M 1 184 ], 5 H Ry 70.43%, DA e/
ao/ =" aa/—a oV /oo B H FEAY A
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WM AR AR AR — 3, D a/— -
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