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Abstract: Objective To explore the variations of thalassemia genes in Kunming and provide theoretical basis for prevention
and control. Methods 5 787 samples of premarriage, prepregnancy healthy birth testing and healthy physical examination
population, which from 25 medical institutions in Kunming with thalassemia gene (o + ) 301 types were screened by Next-
generation sequencing technology in the “Ten Projects Benefiting the People” of Kunming government in 2018, and the
clinical data were analyzed by bioinformatics and statistical analysis. Results (D) Through high-throughput Sequencing, 465
out of 5 787 samples were positive, with a positive rate of 8.04%, and among them, 285 cases of « -thalassemia, 131 cases of
B thalassemia, 10 cases of compound type, 17 cases of abnormal hemoglobin variation and 22 cases of other variations were
detected. (2 There were 285 cases of o -thalassemia and 152 cases (53.33%) were most common with - o>’/ o a genotype.
A total of 131 cases of B -thalassemia were detected, and Hb E heterozygote and Codon 17(A > T) genotype were the most
common, accounting for 26.72% respectively. 3 There were 10 cases (2.15%) of the variation types of o/ -complex
thalassemia. 17 cases (3.66%) abnormal hemoglobin variation were detected, and 22 cases (4.73%) of other variants were
detected. Conclusion The carriers rate of thalassemia in Kunming was 8.04%. Due to the variation gene types of thalassemia

were more complex, Next-generation sequencing can detect rare thalassemia variation gene types more comprehensively.
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PR A A A PE AL ML ( thalassemia ) 23 [
BB B B AR TT I R A Y ML T R R i
F—FPE , IR - SR EE o i A e i) Y 7R
Fram ", v R R R RS A A G TE A R
BITHE, TASPISIRT, SHRFERE NS
HORDTH U, iy dE AT L AR R R A
At . H T, = U P B R ( next-generation
sequencing, NGS ) K AR Ay . dld e . A
I K EL A A IR A8 S S I 28 S A LA 2 g
FHF PRI 7, AR5 35 o 0 PP AR B IR
Xof & B b DX AR AT B 2 1 A I P B R ]
(a+B ) 301 AUGHAL, X B H X N FE#E A R A
LA AT, R B b DX R B 1 A R R A 1 i 5
P TAERAEIRARYE, IS T .
1 #MREFE
11 #FZsr % 2018 AERRMATT T “+KER
WH” ok A 25 RKETFHUMESET . Z2RTI0AE S gt
FRARKLHY 5 787 BIREAS, HEAT E@E I F R .
AR B e g, A TR B 2 51 2%
CEEjins
1.2 MBLRA  ml s FEoR . FEFE Y AL
MGISEQ-2000 7=y & I 7. (7). DNA $#2HU
TN 2] M S AR ) A BRI AR R i ARG 6
H AR, BRAE AR R AR E R T DL R
R & U BT .
13 Fikx REZKAIMNEIM 2 ~ 3ml, EDTA-K,
DUt RBEEREAEBINE mAEA h EE K 24H DNA,
#EAT H ) DNA JE 93, & 0y 5, R
H A= 9 15 B 43 B1 3K 14 Gene detection software for
Thalassemia V1.0 Xl 3 2080 2547 Bk 25 11 A i R 1
PEFLIMEEH (o +B ) 301 BIA(E T,
L4 gt Fodr TP IEEE R R .
2 HR
2.1 FHEZWAFEMLER TES 787 FIREA LA
th 465 5T, FHTESRN 8.04%., Hb a- K th
285 1, A RLLL 61.29%; B - Kiih 131 fil, AR
28.17%; HE AR 10 4], HELLL 2.15%; S5
ML 3R A S 17 9], MR 3.66%; H:
AR S ARG 22 1], FRL I 4.73%.
22 a- BREGAEREAER A REN LR 285
B «-Ag S, JLAGH 13 FPIL AR SR AR
6 Pl RUFN 7 FpARBRAL A, HP L -’/ o o 3
R f R WL, A 152 49 (53.33%) , Y a «
it 87 411( 30.53% ), - **/ a0 o Kt 23 49( 8.07% ),
Hb Westmead 7% & 1 K& tH 12 f4] (4.21% ) , Hb
Constant Spring 244 TR H 3 1] (1.05% ) ;3 -a’/-

M o o, -t Hb Phnom Penh 244+ .
Hb Quong Sze Z4& ¥ . Initiation codon(-T) 224 F .
Initiation codon(T > C) 24 % ¥ F1 IVS I-1 AGGT >
AGAT donor 225 T2t 141, 45 0.35%.

23 B-HEOARBEERERENLER 131
B B-AR S, SLAGH 13 FhIE AR R Hb E
Z24 T . Codon 17(A>T) 24 & T 45K th 35 i, %%
i 26.72%; Codon 41/42(-TTCT) 4% & T K& H 22
i (16.79%) ; IVS-II-654(C > T) 2% & + & i3
20 1] (15.27%) 5 -50(G > A) 7 & T # 6 #i
(4.58% ) ; -28(A > G) 2+ THith 4 ] (3.05% ) ;
Codon 41(-C) 2241 . Codon 71/72(+A) 444 1416
W2, & 1.53%; -72(T > A) 424 T -88(C
> T) Z¢4& ¥, Codon 5(-CT)CCT(Pro) > C ¢4
Initiation codon ATG > ACG Z% 4 1% 6 i 1 441,
%15 0.76%; Chinese Gamma(A gamma delta beta) it
e TR 14 (0.76%) o UL Hb E 424 1 H
Codon 17(A > T) Z4+A T FER B i M L

24 FARHREGAERMEFET ERLENZER 10
BSZ A AR SEIE AR rp ) R 7 S R AR SR
Hr-a*/a a Jf % Hb Q-Thailand 2% & F £ i 3
] (30%) ; -« a I % Hb Hekinan Il 2% & +
K 2 ] (20%) 5 -a’/a a I % Init CD ATG>-
TG & & F. - a a I % Codon 41/42(-TTCT)
RET. Moo HFEHERE T, -a/a a
IR HbEZE T, -a*/a o I % Codon 41/42(-
TTCT) Z+AFAKH 161, %54 10%.

25 FEhiaZRaEFAREMNER 17 HIFE
METE AW F T, Kl 14 FpEL AR 2. Hb
G-Taipei %4 F . Hb Hamilton %4 F . Hb J-Bangkok
IRETFHAMH 26, 45 11.76%; Hb Broomhill 4%
4. Hb Fuchu-1 245+ . Hb G-Honolulu Z+5 1.
Hb Groene Hart 2% 4 . Hb J-Lome 2% & . Hb
Melusine 2241 . Hb Olivet 2%45F. Hb San Bruno
74 F. Hb Shizuoka & F. Hb Singapore 2% &
. Hb Zurich-Albisrieden 2% & T2 ¥ 1 1 ], 4%
i 5.88%.

26 HtbTFEAAEEMNLER 22 FIHAMA R
LA, K 14 FREERAR SRR HBA2:c.46G
>A(Gly>Ser) 22 &t 51 (22.73% ) ; HBB:c.*+
129T > A Z+AFHith 4 44 (18.18% ) ; HBB:c.-107A
>C 28 G THH 2 41 (9.09% ) 5 HBAL:c.*+41delC 2%
4A4F. HBAL:c.16G > A(Ala > Thr) 2+4F. HBAL:
¢.203C>T(Thr > Ile) 4% & T. HBA1:c.300G>C(Lys
> Asn) 24 1. HBB:c.-132G > A 445 . HBB:
c*+132C > T 445 F. HBB:c.-146G > T 74 &
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HBB:c.-180G>C %% &4 F. HBB:c.-71G>T 2+ & F.
HBB:c.-39T>G 4 & T4kt 1 4 (4.55% ) ; HBA2:
¢.95+5 HBA2:¢.95+28delGGCTCCCTCCCCTGCTC
CGACCCG 5Kt 1 4] (4.55% ) o MR AZi
ST R P78 SR (HbVar) FIA 2 35 R 58 A8 B R
(HGMD) £ ] AJ F15X 14 Fp 3 R A% S+ 2R 35 JC I B
otk
3 itig

PR AR B A B M S A A T I U
FEL ZREENE . B RO G HLIX, FEFR E F AR
TrlE L, Hhama gz —"0 1
PR 1A BB R Z M B4 T, AR 2
K H 5 4 i % 2 2 W (polymerase chain reaction,
PCR). S [n] B i3 4432892 (reverse dot blot, RDB) %%
R F AR X B X A PRI <o . B A Lk AT
R B B oK Gl kR, i R
(NGS) T WA T EREE AR R 1 37 1 42 T B
T A - BE M ARBFSE R T NGS X 2 0 b X
NPT R A A BRI L A ( a+B ) 301
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I BRI B Lo A % 5.92% ™ FnE Ak JLER AR I AE %
BRI 20 IR, H1 2R 7. 759%™, #0005 1 90 0 P )
Jriki R R A

ABFFE o - BRAR A BB RS 2 1 6 PR AR 572
BILL - oo FEI RSB R WL, B - BRAE AR i
B A AT M 3 R AR 2 DL Hb E Z2+4F . CDI7(A
> G) 4G THREALS i s, AR H X AR IR A
o, AL o - M B - FERAR SRR IA Y
FERAR IR — 2 MY, R R AR o -
FEPRIERURH WA N -0 o o, IZEE B A
XFB 4 TARRE R AR B - B AR 2 ik
B Hb E 24475 CD17(A > G) 241, Bl
i LA i X5 3R O A X B - RPN R 5 AR
LRI Fr TR B 8 NGS A s % 2R B
X B R 2w AR R KR AR EN
A o R A 1 B ML AR S 2R AR DA R L AR S 2R R A A
, $RR B B M DX R B 1 A g R A 1 i PR A S
R E SR, WTRES B X b P . A, D
F A i DR 2% A L VR A o6 1Y

ARG YR Sl P BRI S, Bk
P A B B A 220 I ) B 4 23 B S 8 T i B 4 A B
P, PR R IXAEERA . FIWAR SR E AL
JBERFE AT ML R, R, 7E B I XCBR AR AR
BRSNS TAE T, B T DAH ILEREE 1 A2 AR
BRI P o T, RN B A . AR
SEERE (A AR AR AL, DAterE w2 . R
DX R AR P A R A P 3 1 3R R A S 2R A o A T

NGS AJ LS A A B 2 0L | FA R 1 A i s
PR B i AL 28 5 2R, SR H] NGS BRI R EE
P A S B P 27 I e R b X A B, % e 2R
AR R A B 10 L LA B E A AN
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