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Abstract

Objective: To analyze the genetic characteristics of the gene carrying rate and gene mutation type
of thalassemia in reproductive age population in Kunming. Methods: High-throughput sequencing
technology was used to detect thalassemia genes in women of reproductive age and their spouses
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in this hospital. Results: Among 7254 cases, 515 cases were detected positive, the positive rate was
7.1%. Among them, 333 cases were classified as a-thalassemia (64.7%), and the carrying rate was
4.6%. 119 cases were $-thalassemia (23.1%), and the carrying rate was 1.64%. There were 23 cases
(4.5%) of a-thalassemia complex B-thalassemia, 20 cases (3.9%) of abnormal hemoglobin variants,
and 20 cases (3.9%) of other variants. a-thalassemia genes were mainly -a3.7 /aa-deletion genes,
and 177 cases were detected. Hb E beta+ heterozygous mutation was dominant in -thalassemia
gene, and 41 cases were detected. 72 cases of rare alpha-thalassemia variant and 12 cases of rare
f-thalassemia variant were detected by high-throughput sequencing technology. Conclusions: There
are various types of thalassemia gene mutations in Kunming area. High-throughput sequencing tech-
nology can detect rarer gene mutation types and enrich the local thalassemia gene database, which
plays a positive role in the prevention and control of thalassemia.
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1. 518

Hhy R 2 I (Thalassemia, & AR HIET) & — 28 o B A 1 8 DRI PR (R 0 o 987A8) 3 3501 T A% P 9 I 1k 0
SRR RN RS R A . FREKIYC LR 2R (1] 2] SRS =
[4]54 M il 2 i e R X . BRI A, FRIEZE ST %73 3000 42 /5 A[5]. HbAifg2T i s
et PR BRI A9, T I FENUT7 2 R B () M S R DR 5 5 2, DA 7 B 3 AR L XU 3 6]« b4k,
Hh AT R A A A FEFRE R IR, EYRATINE R MRS, EES S8 — RY 53RN
FERPEARE[7]. PRI, B2 A Ak b H I 32 B0 B AN T i 1 08 N 1) b 7 266 R 7 2 A el Hp it 3 1
7 2% 11 B LA i

AT B AR R = R B B R X S AN EAT b i S R R A U R A AT, N
B NHEH A2 W 84 0k DL T2 R AR R A S

2. MRER*®
2.1. ARMR

HeHX 2020 4R 1 2 2022 4 11 AAERBEAE (0B W0 2 LA 3L 7254 B9 BE O &, Horb Btk
3589 I, “tk 3665 fil. ZIFMITLMGR KR, EHFEANTHILE. ZKINECEARIERG, TAZKR
BB R E A AT R B W ) LA B B R o A B 2R 0 i B (T Bt e 5 0. ANGGYY
2019120305).

22. Bk

2.2.1. BEARE
FH EDTA Ut R H M E ML 3 ml %48

2.2.2. ERERMFEIED T
K FH Gap-PCR 45 & il Bl FE R R RRE AR HEAT - K B-Bk L BRIAG I o 4 J) LA A 28 ol ok i S B AT
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AL FEAIZH DNAL DNA Bk, PCR 3. KimBHE . BEHOCERSK. WEERSLER, REHTE
HEM . W7 IR LG AEYE B A AT B A i K INYE G 4 Bl ot i 2T i Rk Y
(--SEA.-a3.7+-04.2.--THAI). 3 Fit g-H i 77 M5k 5 A4 (Chinese Ggamma (Agammadeltabeta) 0. SEA-HPFH.,
EVEA), L 153 Bl a- H ST I R AR AL DL S I 348 i p-d it BT i R AR Y

3. &R

TEIRAG I 7254 BIREA T, SLAS b bl 22 1 i R 45 717 3 515 91, #5573 7.1% (515/7254). Hri,
o-HFTIEH F RS T 333 1411(64.7%), AFEHEW RN 4.6%; S-HFTHEHFK 119 141(23.1%), ARHEH RN
1.64%; o-thITE A p-HIFTRIH 23 H(4.5%), 9% ML E AR F R H 20 41(3.9%), HAhAR 2R Rk
i 20 11(3.9%) .

3.1 a-¥RiEH I B AE
1E 333 {9 a-th rp 2T MBH M REAS T, Ko Bk TR 4 Fh, JEGRICTY 8 Fh, HrP aol-03.7 FEF A H N
W, 4177 151(53.15%), W7 1.

Table 1. The mutation types and constituent ratio of a-thalassemia gene

F L o-MAIE R MAE R IR R AR L

LR 1Y #1%(n) #5711 % (%) L (%)
oal-03.7 177 2.44% 53.15%
oal--SEA 47 0.65% 14.11%
oal-04.2 13 0.18% 3.90%
-a3.71-a3.7 4 0.06% 1.20%
Hb Constant Spring 74 & 12 0.17% 3.60%
Hb Westmead 2% & 4 0.06% 1.20%
Hb Quong Sze Z+4& 4 0.06% 1.20%
IVS I-1 AGGT > AGAT donor £ & 4 0.06% 1.20%
Hb Phnom Penh %% & 2 0.03% 0.60%
IVS-1-38 (C > T) 244 1 0.01% 0.30%
a TR A =K aaqanti3.7 32 0.44% 9.61%
a BREH =K aacantid.2 33 0.45% 9.91%
At 333 4.59% 100.00%

3.2. p-HurhiE A I B FE A

£ 119 ] p-stu i ST PAPERE A, oAt 16 FhEERI ARSI, A4 14 FhRAZAIA 2 PR,
W3 2.

3.3. -84 p-H TR MERE K

K 23 B o- B & p-Hu I Ho, aal-03.7 24 Codons 41/42 (-TTCT) beta0 2 &1 7 6; aal-a3.7
24 Hb E beta+ 44 3 #l; aal--SEA 4 Codon 17 (A > T) betad 244 T 2 #9l; aa/--SEA E & Codons 41/42
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(-TTCT) beta0 24T 2 #]; Hb Constant Spring & & Codon 17 (A > T) beta0 2447 2 ffl; Hb E beta+ 25 E &
o B A =K aocantid.7 2851 2 ; Hb Westmead & & Hb E beta+%% &+ 1 #i; Codons 41/42 (-TTCT) beta0

Table 2. The mutation types and constituent ratio of g-thalassemia gene
7= 2. p-iorpig s M B F SR T AR R AR EE

B R Y Q) 571 % (%) T4 8 EE (%)
Hb E beta+Z+ 4 41 0.57% 34.45%
Codons 41/42 (-TTCT) beta0 244 27 0.37% 22.69%
Codon 17 (A > T) beta0 %+ & 18 0.25% 15.13%
IVS-11-654 (C > T) beta+Z & 14 0.19% 11.76%
IVS-11-63 (T > C) beta (0 or + unclear) 74 & 4 0.06% 3.36%
-29 (A > G) beta+ 244 2 0.03% 1.68%
Codons 27/28 (+C) beta0 4¢& 2 0.03% 1.68%
Codons 71/72 (+A) beta0 2+ & 2 0.03% 1.68%
IVS-11-726 (A > G) beta+Z4 & 2 0.03% 1.68%
-102 (C > A) beta+Z% & 1 0.01% 0.84%
-28 (A > G) beta+Z4 & 1 0.01% 0.84%
3UTR + 129 (T > A) beta++Z% & 1 0.01% 0.84%
5'UTR + 43 to + 40 (-AAAC) beta+44 4 1 0.01% 0.84%
IVS-1-13 (G > T) beta (0 or + unclear) 42 & 1 0.01% 0.84%
FER Gy + (Aysp) 0 Bk 1 0.01% 0.84%
R RSy 1 0.01% 0.84%

it 119 1.64% 100.00%

& a BE A=K accantid.2 2247 1 6; aal-a3.7 24 Codon 17 (A > T) betad 2441 1 6l; aal-a3.7
& a BE A=K accanti3.7 2447 1 4); Hb E betat £ 4 o FE A =BEK ancanti3.7 2441 1 1.
34. REMAER

for 20 1) L2085 AR et o, V0 % 16 PRI AR 2R, f04E Hb Beijing (HBA2:¢.51G > T)
Z&4, Hb Bushey (HBB:c.367T > C)Z4 4, Hb G-Coushatta (HBB:c.68A > C)4% 4, Hb Groene Hart (al) 2 &,
Hb G-Taipei (8)74%, Hb Hekinan Il (a1)Z¢%, Hb 1 (al)% %, Hb Izmir (8)4% 4, Hb J-Wenchang-Wuming
(HBA1:c.34A > C)Z% 4, Hb Kempten (HBA1:c.110T > A)4%4, Hb Nanchang (HBA2:¢c.46G > A)%: 4, Hb
New York (HBB:c.341T > A)Z¢ %, Hb New York (B)%% &, Hb Owari (a1)%4%, Hb San Bruno (B)44%, Hb
Gibbon (B) %<& -

3.5. FSMEHAY R R AR
it 20 9] HBAL. HBA2 il HBB J& (K 137 A Ae 7, HLBUW P H AT M ANE 2 .
4. ¥1ig
b v B 1L R o 7 e DX DAL R B DR A 2 — o MR R RIS T A AT A AN R R ) T L
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W ot 2 RO E ST R, HE R AE SITMAHKC MBI, faF R @R, FH
T P A R A, ATRE SR EUIR LS WA K2 BRE R IENG . A R ZEXT7 35 9 [F] B b 37 5 (K]
#rd, WnTReEE EAMATE L. EA o HFT, WAEE NIETIE GG /N A AET EAL g HTT R
JLEAEHAE ST 3~6 AN H B, TAERIMIGTT, it fEm S A RIR E K 7 48[8] [9]. Kk, X & #
N HEAT 1 rh it 23 I 1) 07 A RS IR DR B BR M e L 80 Bl ) L4 R 1) SR B4 it

I I3 SR ) P9 b 7 3 DR ARG 430 AR L 35 15 Rk BT 24457 55 PCR (Gap-PCRY). JE RIS Fr 45, 6l ¥ [l 74
JRPRPE, AR B o W A PR PR e DA B A I RS (AN 7 B, v e B A A R A B I
(9 2 A2 W 7 TH A 3 7 ROk 2 PN o i P B R BRA AT, A R, 7 A AT,
RISt b B R 7 ) BT A8 S AEAT R I, D AN BE A o DL AT R IR, i ELTE B R AR S R L
A A 77 T A R KA 4 [10] [11] [12] [13].

AHIE T AT I 2 AR S S Y 84 ], ET PHMERE A ) 16.3%, L K 15 RS, Hor 4 5] 1VS-1-1
(AGGT > AGAT) donor #+ &, 11 IVS-1-38 (C > T)Z¢%, 2 f5] Hb Phnom Penh 24 &, 32 f5i o Bk =k
& aacanti3.7, 33 % a Bk H =K1K aacantid.2, 1 HHER Gy + (Aysp) 0 SRARFE, 1157 RIE R 4%
4, 141-102 (C > A) beta+Z4 %, 111-88 (C > T) beta+Z4%, 14 3UTR +129 (T > A) beta++244, 1
IVS-1-13 (G > T) beta (0 or + unclear) 4% &, 4 5] VS-11-63 (T > C) beta (0 or + unclear) 42 &, 2 1 IVS-11-726 (A >
G) beta+Z4 5. AHEFUK H ) a-BRE A =B N 65 1, 15 0.89%. KM aSiAA, o-BRE (3R 1
OB INAE o-BREE FUREEAN p-h a1 INEE 18] (1 LU AN 4, DR R 230 -0 308 R B G o-BREE 1 = 6AA
1) 5 R Ay LT AL AR A HGEE B, - TR S E S a-BRER 1 SRS A AT L R
2021 A — TR 5T, 75 67 4 p-H 3T L R B A a-BRE A =B B, R 4 4 1m0 E KT 90 g/L,
H%A 2w i M g [14]. Bk, X p-#i3i B R E G o-BRE 1 =B A7 8% S W 2 AR K
HUE? T

AW 7R FH Gap-PCR 45 & il s e R A G B B 1 X 7 e A BEE AT b rb i 0 1 3 LR R0 0 72 3R
B, EUHHLIX W AR T BRI i, B RAMEE, didmEEl T K TR E WA R R
R, St A M B I DRI R 128 AR b Hp i S I RS HE B 9 B S L S
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