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Targeted sequencing of genetic mutations in patients with aplastic anemia
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Abstract Objective: To analyze the incidence of common myeloid tumor gene mutation and its correlation
with the clinical characteristics as well as immunosuppressive therapy(IST) results in patients with aplastic anemia
(AA). Methods: Peripheral blood samples from 213 AA patients were collected at initial diagnosis, and 6, 12, 24
months after IST. A total of 34 common myeloid tumor genes in blood samples were dected by the next-generation
gene sequencing(NGS). The association between the results of NGS and the clinical features, efficacy of IST as
well as disease transformation of AA patients was elevated. Results: Gene mutations were detected in 32 patients
at the time of initial diagnosis, and the mutation frequency was 15. 02%. It was found that 18 gene mutated with
a total of 34 times. The top three mutations were PIGA (35.29%), TET2(14.71%) and ASXL1(11.76%), re-
spectively. The mutation rates of children group(0-18 years old), young and middle-aged group (18-59 years old)
and elderly group (=60 years old) were 12.50% (4/32), 13.99% (20/143) and 21.05% (8/38), respectively.
The mutation rate of SAA patients was significantly higher than that of non SAA patients(20.20%[20/99] vs
10.53%[12/114],P =0. 048 7). The mutation rate of cyclosporin treatment group was lower than that of anti-
thymocytoglobulin and cyclosporin treatment group(0 vs 6. 9% ; P=0.018). Conclusion: The occurrence of mye-
loid tumor gene mutations in AA patients may be related to the severity of the disease and treatment measures,
and the new myeloid tumor related gene mutations may be related to poor therapeutic efficacy.

Key words  aplastic anemia; immunosuppressive therapy; cyclosporine; anti-thymocytoglobulin; myeloid

tumor gene; second generation gene sequencing
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AR RS 2 1M Caplastic anemia, AA) & —Fh
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IREAR T » 4l 40 A os /0t o T\ B i 440 it 4 528 Bk
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(next-generation gene sequencing. NGS) i AA X
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AAFFAEFCRETEIE I, JF P BE S IST J7 2. v ek
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JAK2, KIT, MPL ., NPMI., NRAS. PHF6,
SETBP1., SF3B1., SRSF2, SH2B3., TETZ2,
U2AF1.ZRSR2 ., PHF6, PDGFRA , AML1 . WT
MELT3) #4712 HE PCR 1Y, ¥ 38 7= ) K
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Br A5 B AR B 5 A2 R A5 B S R IR S
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AMLI 73 NP e AR 4, %725 40 BCOR ,BCORI
PIGA 7y AWiJG B4, TET2 . RIT1 .SETBPI
GNAS . PRC2, LAMB4, WT1, DH2., CUXI .
RBBP4 ,CBL . PRPFS . BRCC3 ., PEG3 . ATRX .
PHF6, ATM. KRAS., MPL. NFI1. POTI,
RAPIA .STAT3.DIS3,.SH2B3 . TERT N #il J5
rhaEgg
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FH x* K56 FEAS RS 0 05 11 98 B30T 22 51 >R 2l Sr
FEAEY ¢ 30, DL P<<0.05 WERAGIT%E X,
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32 B (15. 02 %) kA= 2 A48, JLAG I £ 18 Fp KL
PR A 34 IRZEAE 2 P BE DR 5748 2 o], 66 PR 28 A
30 Bl . SEAERE I 2 WG 3 7 3 K 430l & PIGA
(12/34,35.29%) . TET2(5/34,14. 71%) \ASXL1
(4/34,11.76%), H: 4y TP53.SH2B3. SF3BI .
BCOR .DNMT3A %A 2 W (2/34,4 5 5.88%),
CEBPA .KRAS .CSF3R #% 1 ¥ (1/34.4% /5 2. 94%0)

KW AL 2% (ASXL]1 ., DNMT3A,TET2) . it
11/34 SRS, G848 % 32, 35 Y4 3 7 5 IR 1 FLI e 22
4:4 (KRAS,BCOR ,CEBPA) . 3t 4/34 ¥k %48,
RAF R 11.76%; TP53 R4, 2/34 W, BAE R
5.88% 874+ &2 AW (SF3B1,SH2B3 ,CSF3R)
GEAF . 5/34 IR, GEAEH 14, 71 % ; PIGA 2875 .12/34
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[y 548 1 461, %F IST JoRl .
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SAA 41 Je NSAA 41 2845 R 43 5l R 20.20%
(20/99) F1 10.53% (12/114) . 2R A G i ¥E X
(P=0.048 7); SAA 21 LK 28 48 1l J5 B 4, Fiil 5
WA TR AN R R4 3R 5/99 (5.05%).9/99
(9.09%).5/99(5.05%) (Hd 1 ] & I ASXLI
K BCOR %78 ) , NSAA #H v 3L 5 28 48 il i B 4
TfE & WS A R AR 510 1/114€0. 87 %) .
3/114(2.63%).7/114 (6.14%) (H o 1 ] & IF
ASXL1 F PIGA Z&7%) , Wil Ji A4 i 22 S L 88 it
R (P=0.188),

SAANSAA 1 PIGA RAE B 4.04% (4/
99) vs 7. 02% (8/114) (P =0. 347) , 3& WL 18t f& 2= 5
AR H ) 35.00% vs 25.00% (P =0.412) M %% 5 A
TR R 58 20% vs 0(P =0.485) . ¥ % % T4
98
2.3 RN AR 5P TT AN OE R
2.3.1 IST 5545 N4 #4 87 #ilF1 108
BlEE M ATG 8 CsA JRI7. 54 18 B B & ffi
HHAIETT L R ADHT. SR EH ATG ik
JP A RLF N 66.67% (58/87), Hirp 20 fil %48, 16
VA7 A R A 5% 80, 00% (16/20) 567 il o5
A HRRN 62.69% (42/67) PR 2= R G 2%
BX(P=0.14), 108 ffil CsA JRIT R #H JIRITH K
R 68.52%(74/108) , Hovr 11 B 2 48 1R 97 H 8K
A 54.55%(6/11), 38T 1 4197 Bl LR A IRIT
AR 70.10% (68/97) , 37 %4 22 IR LGt it 2F
BN (P=0.47), ATG AW G BRI B % . 1
JEARNR A 5 6 (5.75%) .76 1] (87.36%) .5 f
(5. 75%) (CH 1 &9 ASXL1 K BCOR %%,
JPR2E G F 7 X 80.00% (4/5).67.11%
(51/76).60.00%(3/5) (P =0.88);CsA 45 B
I S A TS AN R4S 6 (5. 56 %) 101 4l
(93.52%) 10 ] (1 & I ASXL1 J¢ BCOR %
) I R 22 B G i B L 66,672 (4/6)
68.32%(69/101) (P =1.00)., ATG B:4 CsA &
J7J5 6 1 (6/87.6.9%) LR AL . H CsA JG KA
BB AE (P =0.018),
2.3.2 valEEFEAL RAET: 9 BIHRE LT (4.23%,
9/213) , Hrp RAFHIE T 2 1] (6. 25%,2/32) , L%
AR FETS 7 ) (3.87%,7/181) (P =0.89), J %
A G AL MDS 4 ] (2. 21%,4/181) . ¥ {k. AML

2 1(1.10%,2/181), 4k i Wk 29 1
(0.55% ,1/181) , 1M 28 AR 41 K U v B e Ak .
3 itig

Kulasekararaj 2" % 57 5] AA B # 347 835
A5 1 1l D) e 5 v B AR R AR OC B 1A 41 i 5% AR
HHEFATHAE CGZHRE T PNH 5 AA HY &
B HERR T PIGA JERD 7 93 6] f & 56 iE
AN, X 150 ] AA B & HE AT A 40 A 5 AR S5 A
LSRR 29 1 (19%.29/150) 5 F K 5248, &
BE R ASXLI1 (12 #) .DNMT3A (8 ). BCOR
(6 ), Yoshizato 21 1E 156 il (36 %) e # i &
BT 249 A GEAE e W AR BE & BCOR
1 BCORL1 (9.3%), PIGA (7.5%), DNMT3A
(8. 4Y) F1 ASXL1(6.2%) ., FRATHILE T 5 RE1E B
551, PIGA A1 BCOR P/ B4 Y 56 R 2 A
e UL LAl UL () 2 3% U 38t 4% 2 A oG 3k PR 28 7%
ASXL1 1 DNMT3A, DNMT3A il ASXL1 %
AfE MDS, AML H % UL, H AA B % Wor &
BCOR /BCORLI1 F1 PIGA 78, 57— 5 AR JL A,
mugE 2 E5YWRN.JAK2 . RUNXI , fil TP53
5 MDS,AML JCHeME T 5 1 3 I 7E AA 848
FKALL R AA 5 MDS, AML 78 78 B vk £ A7 78
AN TR By B EAIL R

530k E N R 1 S A SCE B TET2 278
lhZm T ASXL1 fl DNMT3A., HREiC & &M
TET2 278 5 RAEAA G, I vl REFD il 15 1 . 3 it o
M- AT RERk 3G TET2 2878175 & 0 3 30 i, 1 R I
AN AA B T IF R A — R .

7 A8 R B A A3 A0 T VR A v 2R
WAL 2 A S B, i ASXL1 Fl DNMT3A JE
RAZ TS Yoshizato %5 kK A R #l 5 AY
R AR 5 RS A . [EARSCR & AR
FE DR 2 AR ) AT i T A AE O, AT R v M
R 2 FEAR A AN A5G . 5 SOk 36 45 S 2
I FE R ATG BE A CsA 3 CsA L2533 97
SAA Bi NSAA MIyrze & W 2 %; 5 Yoshizato
LU TE A A, 48 % Sy 5 [ BT . AR BF 5T
2 4 1ST Jg ¥ RUNXI ., AML1 K ASXL1 %A
RAR [ v e F X IST RN 22,

ALB KR SAA ABEHENWREEFT
NSAA, 1] figf& il T SAA (35 i T /+0 40 fo f7 %5 8
Y HRE/ SRE B O AT R A B R ), B NGS
KSR A s T B ATG BRG CsA Ji H B3
[H 248 I ME R 5 T CsA HLZ5R97 4 .

B2 BTSSR Bon AA BE AT PR
Y0, & WA & PIGA F1 BCOR W4l 5 B 4
) 3 PR 5 70 1 98 W 35 A 24 AH o 3k PR 28 A8 (HYR T e
WP TS A BIERH IST J7F 4035 AA 1Y 5o f i
Il 55 5 7™ B YR T 1 i T BE A OC L (E AT E — 20 R
SRR T
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Clinical study of second transplantation of 11 leukemia cases with

recurrence after allogeneic hematopoietic stem cell transplantation
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Abstract Objective: To study the efficacy of the second allogeneic hematopoietic stem cell transplantation(al-
lo-HSCT) in the treatment of recurrent leukemia after the first allo-HSCT, and to explore how to improve the
success rate of the second transplantation. Methods: The clinical data of 11 patients with acute leukemia who re-
ceived the second allo-HSCT (donor change) in our hospital from 2012 to 2019 due to the recurrence after the first
allo-HSCT were summarized. The treatment process and outcome were retrospectively analyzed. The effects of
remission status, donor selection and preconditioning regimen of the patients before the second transplantation on
the transplantation efficacy, such as overall survival, progression-free survival, recurrence and death, and trans-

plant-related mortality were also analyzed. Results: The 11 patients obtained early remission after the second
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