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PRI LR G R IR S o, M ASH30T S205, RE 300020 2 R 17 IR BB I B R AT R A ),
RHETT MLERTHE AL T Ml A S0 5, R 300385)

i ZAR, B AT & RE & @ M % (acute myeloid leukemia, AML)¥(8;21)#9 & 4 1F A
KA IR FFHT . DS HT201566 A £20214F10 A RF LR 4 & 5 50 F 4 692074
AMLAE(8:21) & % 49 16 R ASFAE, AT 203 AR BRI R K 45 RAT A A7, BATR
134 (1) 22070 AMLAE(8:21) &% W | 62.8%40 & A S5 e 60K, 28 G350 L 6k %
(48.3%)+ 99~(8.2%)%F, 12%49 % A 5 Z24%A! (complex karyotype, CK); (2) *F AMLA¥(8;21) % 4 ¢
SO/ B HEAT I &, 25 R 95%04 A 45 FSOMEE R R, H P KITE RAAFRH(53%), &
K ANRAS(18%) ASXL2(17%). FLT3(12%). EZH2(10%)%; REA R 2 B H B 545854, #
& F 154 BDNA T 2L (3) *F AMLAEN(8;21) &4 69 3% 45 32 4% & i — 5 547 B, IDH1/2R % #2CK
HAE I, IDHI/2F2ZBTB7 R B vA R ASXL2Fa CCND2R B4, S 4% 8k I, # KITH=NRASH B Jf 3k
B, s RALY, AMLAEIS21) &4 20 4 F ek CRAFARRRE, FRARLFFLE
ARTAE AR IR AR ZHEIF .
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Analysis of Genetics Characteristics in Acute Myeloid Leukemia with t(8;21)
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Chinese Academy of Medical Sciences & Peking Union Medical College, Tianjin 300020, China,
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Abstract The purpose of this study was to analyze other genetic abnormalities in AML (acute myeloid
leukemia) patients with t(8;21). It retrospectively studied the clinical features of 207 AML patients with t(8;21) re-
trieved from Sino-US diagnostics lab from June 2015 to October 2021. The karyotype and gene mutation were also
be systematically analyzed. The studies showed that (1) among these 207 AML patients with t(8;21), 62.8% was
detected other abnormal chromosomes, which mainly included sex chromosome deletion (48.3%) and 9q— (5.3%),

etc. 12% had complex karyotype (CK). (2) 56 genes were screened in the patients with AML with t(8;21), the re-
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sults illustrated that 95% of the patients carried 50 gene mutations. The incidence of K/7" gene mutation was 53% (the
highest), followed by NRAS (18%), ASXL2 (17%), FLT3 (12%), and EZH2 (10%). Most mutations were enriched
in signal transduction, chromatin modification, and transcriptional regulation pathways. (3) according to the further
analysis of genetic characteristics of the AML patients with with t(8;21), this study found that /DHI/2 and CK
might co-occurrence, IDH1/2 and ZBTB7A4 mutations, ASXL2 and CCND2 mutations might co-occurrence. On the
contrary, KIT and NRAS mutation were mutually exclusive. The results showed that AML patients with t(8;21) often

carry other chromosome abnormalities and gene mutations. The different genes and chromosome abnormalities can

be coexisted or be mutually exclusive.
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1 207HIAMLEES;21) B E N EKIGFKEHE
Table 1 The basic clinical features of 207 AML patients with t(8;21)
I RS £ AMLAE4(8;21)
Clinical parameters AML with (8;21)

Age
Median 45
Range 3-79
Gender
Male No. (%) 123 (54%)
Female No. (%) 84 (46%)
Additional cytogenetic abnormalities
-Y 76
-X 24
=779~ 4
9q— 17
+8 3
t(1;10) 1
11q- 1
%(X;9) 1
dup(7q) 1
9p+ 1
10— 1
der(5) 2
4q+ 2
+4 4
Xq+ 1
der(17) 1
der(2) 1
der(4) 1
-18 1
t(4;7) 1
+6 1
der(9) 1
der(15) 1
7q+ 1
-17 1
CK 25
Bone marrow blast cell (%)
Average (%) 47.7
WBC
Median (x10°/L) 8.90
Range (x10°/L) 1.05-149.80
Hb
Median (g/L) 72.50
Range (g/L) 2.36-207.00
PLT
Median (x10°/L) 23
Range (x10°/L) 2-176

B FH R RAR A 1061(5%), FEAH 143 R =48 550 i, 5 6L (BCOR. CASP8. CDC25C. CD-
1(24%), FEA 2NN KA Z6161(29%), A3 KNIB. KMT24. TERT)A K&l £ 2845, 38~ [A]
DAL 935 2 86151 (42%) (K1 1). S6NAMLAHSCHE B 7 B A s e tE o AR IR L LA 98 A8 JE K]
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AMLFE(8:21) 3 PRI R AL BT R AN M i o FEIIACER— B, AT RN fEMERBIEARED BE IR RARE
M, SRR A B 2 R R AR B Pk AR R AR
The prevalence and distribution of somatic mutation in AML with t(8;21). Each column represents a patient, and each line corresponds to a gene. The

color of each rectangle represents the genetic status and the mutation type of each patient. Bar chart represents mutation positive rate and mutation types

of per patient.

E1 207BIAMLAE(8;21) B & M EERTE
Fig.1 The gene mutations of 207 AML patients with t(8;21)

W, KITHEE R DU SUIRAR Ny 32, HE ) RS R R AR /0 I
ASXL2EERI N ARE RS SR AR 2 W, , i SURAR S T LR
A RN/ W, ;. KRAS/NRASHE PRI} ks X 9878 . FLT3
e % W TKDSEAS ; ITDFEAE L/ TL(E 1)

222 ARARERE F£ 2074 AMLAE t(8;21) %
FHo, RA AR = 5% KB % 0.3 KIT(53%)-
NRAS(18%) ASXL2(17%)+ FLT3(12%)-
EZH2(10%)+ ASXLI(9%) JAK2(7%) KRAS(7%)+
CBL(7%)~ CSF3R(7%)~ JAK3(7%)~ TET2(7%)+
KDMG6A4(6%)55 , X6 RAF F 2P A5 5 7% A K
JE(KIT. NRAS. FLT3. JAK2. KRAS. CBL,
CSF3R. JAK3), F2W A% 2 3 PR v (1) G (i Az 1
R (ASXL2, EZH2. ASXLI. KDM6A)FIDNA
HISL AL B IR K (TET2); 518N R A B A 503
Rl (SMCIA. RAD21/SMC3). 2o & J 2 (A o 5k
[ (CCND1. CCND2FI CCND3). #3175 K 1
SR K (PHF6. ZBTB7A. ETV6. GATA2. WTI.
TP53. RUNXI) B #7MH R FEE R (U24F 1. SF3BI.
SRSF2. SFI. U2AF2. ZRSR2)FI%t/ W(1&2).

223 KITRZAz . 20745 4] F A 1104 4[4
KITR %, 3 F 3445) (31%) 4571 2> 2 24N PL B KIT

RAZ . FATTEN061 35 R R I SANKITRAR, Hodp
121N RANE T4 B 717, & B EDS16EINS22fH) #
1 TR A% 57 (single nucleotide variation, SNV), /0%
A D820ELN823 [ SNV; F 4 164N RARL T 4R T8,
FZZ 416241907 FIAE P 1 N\ /B ok v FAth /b H0R
BRAELESNE T4, 5. 7. 9. 10, 11, 13, 145118
o K E AT ZAKITHAS () 85 (97%) B i &
DI ETF1TRAR(E3).
2.3 AMLEE@2)EBERNRTEFRSREREMK
HHEFERERDH

TE AMLAE t(8;21) /3w, 22 /Nl % 2 (R B
A RS2 BRI, EATT 2 A AR 58 A B L
R, T A — S I D] R AR /A e A S 3 ) 2B (B
A7 IR P AR AR TR (0 2 7, ) — S 2 DAAH L HE
7 (RO HoA, IDHI/29AZ TG A k%
R (CK)(r=0.27, P<0.000 1). IDHI1/2F1ZBTB75%73%
(r=0.27, P<0.000 1), ASXL2FI CCND2FA5 (r=0.29,
P<0.000 1) NRASHTAZ 5 del(9q)if 7 Hr 2% (r=0.25,
P<0.00)H G fEREH I, R ALK 52
M, KITFAE 5 NRASTRAZAFAEA HHE R (r=-0.22,
P<0.01)(Kl4).
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Overview of gene mutation pathways determined by targeting sequencing, the histogram shows the frequency of every gene mutation patients. The mu-

tation positive rate is expressed in a percentage.

E2 207IAMLE(8;21) B EMRE R E AR R T
Fig.2 The gene mutation positive rate and classification of 207 AML patients with t(8;21)

Exonl7 D816 (59%)

Other exons (21%)

Exon8 416-419 (13%)

Exonll (5%)

Exon17 other (1%)
Exonl7 D820 (5%)

Exonl7 N822 (39%)

BEIREE 7R T 110G AMLAE(8;21) 3 th i WL 154 NKITHRAEF S e Sh 8 7L E 0, RARFIER LA 7 bR .l — 2 B3 Al i A2

FhRAR, TR R, &g LR F HE I HAN.

The pie chart shows the distribution of the most common 154 K/T mutation codons and exons.The mutation positive rate is expressed in a percentage.

Since some patients have two mutations at the same time, some patients will be counted repeatedly when calculating each mutation.
B3 1105IAMLE(8;21) B E X £ HKITERRZN 2 1F.
Fig.3 The distribution of KIT gene mutations of 110 AML patients with t(8;21)

3 ifie

FEARRFFE A, FRAT I G A% 5 00 T AR
WO, T AMLIE(8;21) B E o
TR Bt . fE MD S, JE BRI AR DAY 4K
(SF3BI1. SRSF2. U2AFI. ZRSR2)FIDNA H 34k
(TET2. DNMT3A. IDHI/2)HH %I 5% 32 22,
MAE AMLAE t(8;21) 1, W DUE 5 e S i (KIT

NRAS. FLT3. JAK2. KRASHI CBL). %t J5if& 1
(ASXL2. EZH2. ASXLIFI KDMG6A)S5HH 5% 1) 3 A
KA RHE W, 45 R 5B R — 2, &
T, 7 MDSHE R 4k M 26 & H 119 (second-
ary acute myeloid leukemia, SAML)IIEFEH, [EIFF LA
G PR I R A N 2, Heh FLT3. NPMI
NRAS. PTPNII. WTI. IDHIHN IDH2%3E K 547
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AMLAE(8:21) P R RASF R (R 3 5 Z ISR 2R o AN RO (R AT G (0 R AR AR BT 2 =500 bt o AR BRAT TR FE o o el B o 52 € [
Wl 73 ol S s 1 S 3 A N IR AR, e S80S /NI PAEL 53 5] e Tt Pl RN AT B L3R

Correlation between gene mutations and chromosomal abnormalities in AML with t(8;21). The included genes and chromosomes were based on the

mutation positive rate = 5 cases. According to the data in this study, orange and purple circles showed significant co-occurrence and mutually exclusion,

respectively. The degree of gene effect and P value were represented by circle size and colour gradient respectively.
El4 207BIAMLES2) BENER SRR UK ERT RS

Fig.4 The coexistence and mutual exclusion of genes and chromosomes in 207 AML patients with t(8;21)
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ASXL2F1 CCND275 W n] fffi R 3L, 1 KITAI NRAS ]
A I HL R Y KITHINRASTE AS ECBF-AML Y £ [iti
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