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[Abstract] Objective To examine the survival rates and clinical characteristics of people with
newly discovered non- M; acute myeloid leukemia (AML) who carry the ASXL1 gene mutation.
Methods From January 2016 to April 2021, the clinical information of patients with newly diagnosed
non- M; AML at Shandong University's Qilu Hospital was retrospectively examined, and their clinical
characteristics and survival were compared and analyzed. Gene mutation was detected by next-generation
sequencing. Results (D The study included 256 AML patients who were initially diagnosed and had
complete data, including 47 cases of ASXL1 gene mutation-positive (ASXL1") patients and 209 cases of
ASXL1 gene mutation-negative (ASXL1") patients. All patients were divided into three groups: elderly (=
60 years old, n=92), middle-aged (45-59 years old, n=92), and young (<44 years old, n=72). @WBC,
and age were higher in patients with ASXL1 mutations compared to ASXL1™ patients, while complete
response after the first round of treatment (CR,) was lower (P <0.05). In the elderly group, WBC and the
proportion of aberrant cells in nuclear cells in ASXL1" patients were higher than those in ASXL1 " patients
(P<0.05). In the young group, the WBC of ASXL1" patients was higher than that of ASXL1" patients(z =
-2.314, P=0.021). @IDH2 mutation and ASXL1 mutation was related (P = 0.018, »=0.34). In ASXL1"
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patients, the proportion of peripheral blasts in the high VAF group (VAF >40% ) was higher than that in
the low VAF group (VAF<20% ), and the proportion of aberrant nuclear cells was higher in the
duplication and replacement mutation patients than in the deletion mutation patients (P <0.05). @ The
overall survival (OS) and progression- free survival (PFS) of ASXL1 " patients were shorter than those of
ASXL1 patients (median, 10 months vs 20 months, 10 months vs 17 months; P <0.05). The proportion
number of aberrant cells in nuclear cells ( =20% ), complex karyotypes, and TET2 mutation were all
independent risk variables that had an impact on the prognosis of ASXLI * patients, according to
multivariate analysis (P <0.05). Conclusion ASXL1-mutated non-M; AML patients have higher WBC
in peripheral blood, a higher proportion of aberrant cells in nuclear cells, lower CR, rate, and shorter OS
and PFS. Additionally, a poor prognosis is linked to higher VAF, duplication, and substitution mutations in
the ASXL1 gene, as well as the high proportion of aberrant cells in nuclear cells, complex karyotype, and

TET2 mutation.
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1. %R YRR 2016 4F 1 H & 2021 4E 4 A 5kt
LF IR K556 B2 e R HL4%2 32 NGS K 11
656 fil 9 M, # AML f % , ASXL1 % & F h
11.1% . #EEHFR12 AE M, 4232 NGS F0 Fil
PRGERL TR 1Y 256 1] B & HEAT IR IE . 1273
5 Crp BN 28 & 1 il CIE 20k B4l ks 2
L 96 )29 745 RS (2021 4E RO VIZWbRiE™ ., 44F
W& o3 R AE (=60 %) (92 f5])  FR4F (45 ~59 %) (92
) EAE (<44 %) (7241]) = . 43P B F 1 — MK
i PRAFAIE | S 56 2 A 2 R Bl 17 45 SR A5 I PR Ak o

2. NGS iV 839 (MRD ) A J57 2  FE R ¢
A5 SR AR A T AT, ) R A Tumi-
na MiSeqDx. £ M % A 42 $§ : AML1. ASXL1,
BCOR. CALR. CBL., CEBPA, DNMT3A ., ETV6,
EZH2 .FLT3-ITD .FLT3-TKD .GATA2 .IDH1 .IDH2

Gene, ASXL1;

DNA mutational analysis; Survival

JAK2. KIT. KRAS. NF1. NPM1., NRAS. PHF6,
RUNXI,SETBP1. SF3B1,SH2B3, SRSF2 ., STAG2 .
STAT3,TET2.TP53,U2AF1,WTI1,ZRSR2 %,
PRIASE I 238 55 e (P M BRI ) i (A S A6 2
PRI, VAF ) FI SR AE v s T3 7R . MRD /K38
i AN AR AT I . DL A F Ll AR K25
B MR AT 2= 58

3. 3RYT 256 Bl L B 27 B BSR4k
A HA B ABR YA SIRIT . AR AR
FHF T B ALEE AR UE R S BRI (Ara-C) B A
EFHAFZAFEZRZIDA) A TR XK FUAHER
(DNR) (DA J7 %) YR BE 3 R DL 3 i =R
BB (HHT) 56 A Ar 157 i Ara-C (HA) (9 H A 15
SR AR R N R B AT O 42 M P At
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FRET, B P HEHERE T, ASXLI R4
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M5 AT 22 R Es T E X (P> 0.05),

4. Wiy Mo SCHR B« B U5 8RB TR) 2R 2021 48
1275 B, EVigERbRIEF I 120 D0 AEBes ) i
Ry R = A U E - i DR e VAl iR A (6
38(1~66) 1, KU E 2561(9.8% ) . ZAFAH
57 BE V5 15 1] A 30 (1~ 66) 4~ A, 2 1 5 & 12 ]
(13.0% ) ; HPAEZH (57 BE DT TR] R 39 (1 ~ 52) 1 H
RV HBRFE 136 (14.1% ) 5 75 4 4 A7 Bl 1 i 8]
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5. iit2E A0 38 R FH SPSS 22.0 AR 4.1.0 44
HATGE T . TR ORI A GE D) 2o,
K H Mann-Witney UKz 517 H3sE o 02800
BRI R LE) 2o, R R ke e e A7 b A, IR
Kaplan-Meier 52 A A2, R HT Cox F A5 AURS:
MHREA AT RS 2R 530, P<0.05 hH2ZERAS
ED 38

6. 15 M kb B . R ] Alphafold2 F Chimerax
AR A B 1 25 A R AT TR0 B nT 404k, SR Chimera
B AF . Mutation Taster P 3 E 17 25 11 25 44 FL 38 S 2%
R ARSFYES T

s R

1. AML B3 —BIm ARRHE : 256 5] AML B35
B 13041, L 126 ], i AE A 53(14 ~87) % . W12
ti i WBC 3.5(0.08 ~479.73)x10°/L ,HGB 66.5(7 ~
148)g/L,PLT 37.5(0 ~ 483)x10°/L, BB F i 4 i He
B8 55% (0 ~98% ) , &1 &) I J5 1 2 HE 240 i L 451 >y
34% (0 ~98% ) , 5 H 4 ML o A3 2% 240 i LE. 451 oy 34%
(0~96% )., FABZ}M .M, 041, M, 5%, M, 7 5] , M.
7161, Ms 147 i, Mq 1 ], R 5325 25 5] . AR 4 4t g
AL 2E/ I AGE R bn fa b BE ST bR e, 70 15
Tie RAF, 124 BSR4, 62 BN FE R R .

2. ASXL1 278 iy lifa PR AH & - 256 il i 35
ASXLI1"H 8 ASXL1 & 4 I K W12 I WBC
B EIT R SE AR (CR) AR (PAE T4 0.004
0.002.0.001) (£ 1), #—CHRAFERR T Z AT ILEL,
LA AR AR T ASXL1 R ASXL1f 3# 1
A \PLT .FAB 7 # 2 R ¥ gt it 24 2 L (P{EYY >

0.05), ZAEHH ASXLI & WILH L WBC 5+
B2 M o5 A% A M L A 2 e T ASXLL iR
(17.67 x 10°/L %} 14.17 x 10°/L, P=0.031; 38% X}
20% ,P=0.022) , F4F 4 ASXL1" i # 9)i2 i} v
£7 WBC 15 T ASXL1 % (49.44x 10°/L X} 17.78 x
10°/L, P=0.021) , ASXL1 2748 X} F4E4H B E&
CR FA B E MW, P AE 5 4F 4 ASXL1 /B3
CR, %2 i Z L T ASXL1 % [28.6% (4/14) %f
63.2% (36/57) ,P=0.019;25.0% (1/4) %} 72.4% (42/
58),P=0.047],

3. ASXLI (YR 2 RFIE 317 : 256 1] AML f&
FHHdba741(18.4% ) 1A ASXL1 H [ ZAR , Horp £
ASXLI1 12 54 i ¥ 5848 B 35 46 ], £ 8 T 4h i+
RAZBE 1B W 1255988 FRAZW 46 1 i35 i
cDNA ZAR I 43 M i 5L 85 57 27 1 (58.7 % ) (Bl ik
B 6 1411 (13.0% ) Bl IR 4 13 461 (28.3% ) . FLrf
23 5] (23/27, 852% ) K M H G & K ® &
(c.1927dupG, p.G6421s) , 4 i (4/6,66.7 % ) F B K %
2 23 Bl B 2K 58 7% (¢.1888_1910del:p.H630fs) .
X =T 5 A 24 YRR E (I DR S S 38 Z R bRtk A7 41
BT, &5 5 S0 7 i 35k o B Rl S 46 28 A8 R R 1 P s
S H AR AT R 0 L L 451 ) B R R T R a2k
AR H (28% % 17% ,P=0.047;48% %} 17% ,P=
0.013),

i — 4 A Mutation Taster 2} %} ASXL1 = Ff
B A 5 A 25 7 s AT O M S AR ST PR FI , 45 R
ASXL1 KL 5 5 J il 9 728 45 7 a5 38 R B M 58
AR B g A A A 6 1911(6/13,46.2% ) i E R
B Pk 5 AE 5 B i 5 98 78 41 1Y) P A PhyloP (Bl
PhastCons {H ¥4 . & & T i FE 5k 2k 28 A8 4 (5.735 %

R ASXL1FENGAZHPEFIBATE S AMERE R MU I AR HEEL

I PRAFAE ASXL1'H41(47 1) ASXL14H(2094]) Siitie PlH
PER (5], 3 4) 28/19 102/107 7=1.781 0.182
IR MGERD] 55(14~85) 51(14~87) z=-2.843 0.004
WBC[x10°/L , M(3i )] 5.2(0.59~271.47) 1.8(0.08~479.73) 7=-3.147 0.002
HGB[g/L, MGE[E)] 68(21~135) 65(7~148) z=-1.431 0.152
PLT[x10°/L, M5 )] 46(2~298) 29(0~483) z=1.341 0.180
FAB 4381 (151], Mo/My/Ma/My/Ms/M/ A 5325 0/0/2/8/29/1/7 0/5/5/63/118/0/18 -
SN LS IR ZIHEANIL B % L MGTE D] 26(0~89) 42(0~98) 7=-1.246 0.213
B LG AR LA % , MGTEFRD) 45(0~95) 64(0~98) z=—1.682 0.092
S AN A AN B %  MGTE D] 28(5~88) 39(0~96) 7=—1.594 0.111
BT RALST I MRD[ % , MG FET)] 2.62(0~77.80) 0.61(0~73.26) z=-1.930 0.054
CRZE[CRBH TG RH (%)] 8/29(27.0) 95/152(60.5) 7=12.105 0.001

1 MRD: S/ NR B s R, B IR SE 5%
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5.223,P<0.001;0.96 %} 0.60, P=0.012) (%2), %
FH Alphafold2 F1 Chimerax %4 % 25 [ 45 4 47 131
I e T RRAY, , 2785 Jim R 7 25 11 A T30 45 g an ] 1 o
7 HZE AR e A ] 2028 5 Y Chimera 814 SR
PEGEAS A 1 (¢.1888_1910del:p.H630fs . ¢.1927dupG,
p.G642fs . c.C3692T:p.S1231F) #1758 7% Jim 4 1A 544
22T, AR R SRR E FAH L, S
S5 4E RMSDE 34 15 T 2 58748 (3.25 %§ 2.98,
3.07%F2.98) . Jih, WFa BLRR 1) 58 AR A (Rt . T
S SC) RN R 5 A8 A7 1 (p.G6421s Z2 A8 41 Al
AR ) 41 AT o b, DL BRI 5 AR A
T SR J5 A3 2 45 2 A I AR | S 56 28 8 s B 7
TR 2E S T GE T 2E R L (P > 0.05) o
AT 5T o ASXL1 2848 1Y HR 32 VAF 4 35.72%
(1.07% ~66.02% ) . 4 £ # R4 VAF {730 <
20% .20% ~40% F1=40% = , 455 W8 =46
A1 JE LI L6 S A A L9 22 S Ge it L (P =
0.037) , HorfviEy VAF 41 7 1 ] L5 i 20 FE 20 i Ee
151 155 TIK VAF 2 (47.38% % 21.21% ,P=0.029) ,
AR B L5 E e bn 22 T RG24 2 L (P{EYY
>0.05) . MINEHTES R BoR, VAF[E 5 W12 IH4E
W B IEAHDE (P =0.043,7=0.238) ; 5 4ME LR 4R 4

K2 PRI ARSI R AN s B S R S

E’;i’tg WS PhyloP (il M) Pﬁfggf
Giv- 27 5.735(-0.494 ~ 5.735) 0.96(0~ 1)
Bt 13 0.96(~0.193 ~ 5.274) 0.96(0~1)
ek 6 5.223(-0.193 ~5.223) 0.60(0~ 1)
PAH <0.001 0.012
PfE 1.000 0.966

T Py B G SR SRR LA P B GR AL SRR T7E LA

HEAH R LA 2 IEAHE (P =0.019,7=0.301),

1 47 ) ASXL1 /35 4 2 ASXL1 HLHE R 58748
RN A IR RAS (=2 ML R AR, & ASXL1) 4,
LbAsE P 2 I R B S 56 2 48 b , ASXL1 AL R 28 A8 241
"R e 240 L B S AR o A A A B L AR v T
A FE AR 4 (PAE 20 %I 2 0.021 F110.022) (£
3)o 37 AFEF AR B E RN LK 2, i —
X LR G AR AR RSB, 25 5 W7R ASXLT 2878
5 IDH2(P=0.018,r=0.34) &7AZ [AlA} K Az

4. ASXL1 2748 B # A7 43T : 231 IR R 5
BE T ASXL1 I ASXL1 8 E th 7 OS i) 4351
10(95% CI 1.38 ~18.62) > J1 #120(95% CI 14.54 ~
25.47) A (P=0.012) , " {3 PFS 15} 8] 43 51 24 10

A BRFEHI RIS (.1888_1910del:p.H630fs) 5 B Al H 4 5875 (¢.1927dupG, p.G6421s) ; C : BFEH 15878 (¢.C3692T:p.S1231F)

B 1  Alphafold2 Tl =3

AR ASXL1 K 451 #

R3 ASXLIFAEE A G S 5 HE N AL (15 ASXL1 JEIH) Bk PRAFAE LU

FAFEN AR

A I AR

WRASE (104) (374) it Pl
IS MGERD ] 51(14~76) 59(18~85) z=-1.940 0.052
P C, J4) 6/4 22/15 7 =0.000 1.000
WBC[x10°/L, M(FEH) ] 1.85(0.83~75.98) 5.8(0.59~271.47) z=-1.495 0.135
HGB[g/L, MGERD ] 76(21~132) 68(46~135) z=-0.208 0.835
PLT[x10°/L, M(FEH) ] 58(9~225) 39(2~298) z=-1.092 0.275
SRR GRS HEA AR L B[ % , M(TEFED ] 11(0~86) 26(0~89) 2=-0.067 0.947
IR AL L[ % , MTERD) ] 69(0~95) 41(1~93) z=-2314 0.021
SR AN A A LB % , MGERD ] 85(22~88) 24(5~71) z=-2287 0.022
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(95% CI 4.68 ~15.32) > H F1 17(95% CI 13.43 ~
20.57)4H (P=0.002) , Bi & B B FIa & (E13),
ZAEL P, ASXLL 5 ASXL1 H 3 th i OS i ] 25 H
TG E X [6(95%CI 1.73~10.27) /1 H % 11
(95% CI 430 ~17.70) 4~ H , P=0.306] , Ifif ASXL1"
B R PES IR 5(95% C10.84 ~9.16) ™ H , 1
W4T ASXLI B HE M 9(95%CI 1.36~16.65)1H
(P=0.029), H4EH P, ASXL1H 147 OS Hil
PFS B [A] #) & 2% %6 T ASXL1™ 8 % [0S i} fa] . 11
(95% CI 0.61 ~21.40) 1~ H X} 19 (95% CI 13.58 ~
24.42)H ,P=0.033; PFS I [i] : 10(95% CI 9.05 ~
22474 A X 16(95% CI 11.22~20.78) ™ H ,P=
0.047], HAEH T, ASXL1" 5 ASXL1™ 5 % i) v fiz
OS F1 PFS B [H] 22 5 3 To e it 27 & L[ OS Wi [A] : 28
(95% CI 1.84~54.16) 1 H X} 37 (95% CI 26.50 ~
47.50) 1 H ,P=0.620; PFS i [f] : 28 (95% CI 1.84 ~
54.16) 1> A %t 36(95% CI 25.05 ~46.14) > A , P=
0.520],

5. TG s B2 A B 8 M ) AR Y L wis i
WBC .HGB PLT . VAF . & #i )i 453 41 g Eb 71 L 20 & i
JEUAA S HE A0 B EU ) S 2 A A L ) SR
A% AL K T RE R M T 114 6 PR 2 A8 A5 T 2R
Cox Hu il ARG [ ISR (%) 7 k004 1 B PR R 105 0 A
(F4),H—PN% P<0.05 N EA Cox ZHE 4
B, 25 H 3R W S8 40 0 5 A A% A MY L 1 =20%
(HR=2.678,95%CI 1.167 ~ 6.186, P =0.020) . & 2¢
15 (HR = 6.824,95% CI 1.180 ~ 39.458 , P = 0.032)
M TET2 %8 7% (HR=2.441, 95% CI 1.037 ~5.747,
P=0.041) J 50 ASXL1H 3 OS [l 7 1516 A
£(FE4),

0 R
ASXL1 & [K 58 28 v Aig 1 3 1+ 40 i (HSC) 9
LY I IR REGE MRS AN, R
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| i i
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SETBP1 iz
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CR: T s NR : A GEfift
2 37 A IR 2R SR A I B (2 3R 848, & ASXL1) Y 2878 43 A i i

— ASXLUARZRAA (188f))
80 I — ASXLIZRZE4 (42f)

20 40 60 80
AR CH)

B 100
— ASXLIARZEAEY] (1884)

S B0F — ASXLIZAA (42f)

60

RS

b2

R 20 +

0
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HeArmtE (H )
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R4 SO ASXLI ZAL SRR AR M R S A A A LA

EVEASE i
I RAFAE HR 95%CI P
AR ST

A (=60 4/ <60 %) 1.676 0.866~3.242 0.125
PR (B 0.902 0.430~1.894 0.785
WBC(=50x10°/L/ < 50x10°/L) 0.539 0.219~1.326 0.178
HGB(=100 g/L/ < 100 g/L) 1.068 0.481~2.370 0.872
PLT(=100x10"/L/ < 100x10°/L) 1390 0.484~3.993 0.541

VAF (< 20%/20% ~ 40%/=40% ) 1.010 0.977~1.044 0.613
S E ISR ZHEATAL (=20%/ < 20%) 0.852 0.429~1.692 0.647

BB LG A (=80%/ < 80%) 1.189 0.556~2.545 0.655
SERAIN AT AN (=20%/ <20%) 2.152 1.067~4.339  0.032
SR AL 6.800 1.319~35.05 0.022
FLT3-ITD %7 1258 0.296~5.352 0.756
NPMI 2748 0.547 0.074~4.048 0.555
CEBPA %78 1.296 0.534~3.146 0.567
TP53 58745 6.154 0.758~49.948 0.089
RUNXI1 &7 1.926 0.736~5.036 0.182
DNMT3A %48 0.827 0.197~3.460 0.794
IDH2 %78 0.781 0.318~1.198 0.590
SRSF2 2874 0.981 0.439~2.195 0.964
TET2 %¢7% 2239 1.087~4.611 0.029
S AU AT AN (=20%/ <20%) 2.678 1.167~6.186  0.020
SRR 6.824 1.180~39.458 0.032
TET2 %845 2441 1.037~5.747 0.041

1 : VAF AR S S FE IR

B 4= 7 ASXL1 RE4H % PRC2 &4 W 3 2 H1 189 11 1M
i Jir 9 DR o, DT ) 8 5 & AR S Ak
BAP1 9 UE S22 — R g i 70, 2848 5 8 4
o7 JL PR AT 4k B 4 0 ASXL1 5 BAP1-TF B9 AH H.AE
FH, T 45 % ASXL1-BAP1-TF #1551 4 1L 975 28 Jfa 33
FERITNEE™ . DL AT fE S ASXL1 AR B & A=
R LERL

A SCHRARGE , £ ASXL1 2845 ) AML S & =ik
PR L2 G I WBC B A E I 5 G 4
200 it b 050 R D e 20 B L B IR AR A
7R, ASXL1 278 B WIS HHF % 2 A1 8 1 WBC
B, 5 LR iGE AL, H R & B A1 A R 4G %)
FE 210 R RS s 4 A B S R Gk R R S
IR B DA G,

ASXL1 % 7% 5 FLT3 ,NPM1, WT1, DNMT3A
S AR B ARAH e T R £ B TET2 ., IDH2
RUNX1 .CEBPA 781 +1e18) - A pF58 rh ASXL1 5878

5 IDH2 \ TET2 & F 28748 2 1E A5, H 5 IDH2 248
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