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Abstract: Objective To study the immunophenotype of patients with acute myeloid leukemia (AML),
and to investigate the incidence and the hematological characteristics of nucleophosmin 1 (NPM1) gene muta-
tion in newly diagnosed AML patients. Methods Four-color fluorescence immunolabeling method was used
for immunotyping of AML patients. Polymerase chain reaction combined with DNA sequencing was used to
detect the mutation of NPM1 gene in bone marrow cells of 70 newly diagnosed AML patients,and the hemato-
logical characteristics of AML patients with positive mutation of NPM1 gene were analyzed. Results The in-
cidence of M5 type was the highest in 70 AML patients,accounting for 28. 57 %. CD38,CD13 and CD33 were
highly expressed in all AML subtypes, while the expression rates of CD34 and HLA-DR were lowest in M3
patients. Thirteen patients with NPM1 positive mutation were detected in 70 patients,and the positive muta-
tion rate was 18. 57%. The positive rate of CD34 in the NPM1 positive group (15.38%) was lower than that
in the NPM1 negative group (64.91%) ,the difference was statistically significant (P<0. 05). There was no
statistical significance in the difference of other immunophenotypes and hematological tests (P >>0. 05). Con-
clusion NPMI mutation is a common molecular abnormality in AML patients,with a high mutation rate and
a lower positive rate of CD34. Immunophenotype detection can improve the diagnostic accuracy of AML.
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1.1 — ekl BEHC 2019 4F 1 H & 2021 4F 5 A1
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B 40 B 4 30 i, RIS 14 ~87 B (R LAR IR 58 &
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(FAB) Hr 1F 4112 W 53 4 b5 HE K AML 4 2y M1 ~
M6 A,
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1.2.1 im0 A2 R U R K A AiEfS iR
BN TR) R A IO B A A AR AR SRR R TR A
2% R 5 76 Olympus B35 T 432811488 200 4
CEBE R S 100 A~ il A A8 A% 408, iR 86 T2 25 5 4
o 2eih g, R 4 695850 (OB R 4 3l FITC,
PE.APC.PerCP) ft 8 bR ic 15 47 S % /0 UK I . JoF
K i 86 R H1 5 A CD15,CD13,CD33,CD14,CD64 |
CD71,CD117, CD11b, MPO; T #k X 4 s 47 J5 4
CD3.CD8.CD4,CD2, CD7,CD5; B [ 48 jt 4t i A
CyCD79a.CD10,CD19.CD20,CD22; NK 4f il 4t J5 4
CD56 ; HoAh AR5 5 R A i st A7 CD34.CD38, HLA-DR
. FIH CDA5/SSC 15 1] 43 A1 i b 5% 403 HE 410 B #f $1
JE R R L H LA R 9 =20 %6 S i 0 DR 3 ok BH M
MPO=10% Hy B,

1.2.2 PCR ¥l NPM1 Qg4 (D 3EHEAH
DNA #2110, R4 B 30 # R 3#2 B (Smart32) by #E
P A% e Ul B P ZE R B O B 40 Mg DNA, I &
TF—20 CUKMA-AE . (2) NPMI1 3[R 28 A8 &6 )
ZWESCHR[4 ]33 NPM1 JEREE 12 48 27514 . 9F th
AN A ERIENBHARA A AR F:5-TTA-
ACTCTCTGGTGGTAGAATGAA-3"; R: 5'-CAA-
GACTATTTGCCATTCCTAAC-3", PCR i 1k %
25 pL. AR DNA 4 uL IER 5184 1.5 ul.
Pre-Mix Taq 12. 5 pLL.(TaKaRa) .Betaine 5.5 pL., &
NS 95 C Wi AE M 5 min, 94 °C 45 5,60 C 45 s,
72 °C 45 s, 4L 33 MER 5 72 ‘CHEH 10 min, 4 C
P47 . PCR P=YITE & R YR 9 120 B g bl 88 i b if
ATHLPK (110 V, 10 min), BAMT F WL H 450 48
560 bp., 7= # fH 5-AAAAGGACAGCCAGATATCA
AC-3"0 5 | Wi A7 L4200 CRR ) N R — 3 3 TR
HSERO BT 55 70~100 bp H I AE Y bR A< Sy
NPMI 3 K 5848 FH P FR AR

1.3 Hiiteghb 3 N SPSS 23. 0 i 17 4 it
I3HT . TRECEORE ISR B R KR, L RCR L X R
A IES AT R RR L 2 £ R, 2 410 iR
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P w2 A R A Mann-Whitney ¥ 55 . DA
P<0.05 HERASITFE L.,

2 4 ES

2.1 AML BHE RN E 70 ) AML &
H FAB 4R35 5 M1 7 6 {5 . M2 &1 18 f5i] \M3 7l
11 M4 5 14 5] M5 & 20 {1, M6 &I 1 4], Horpr,
M5 # AML %9k 5 5 o5 28. 57 %, HAb AR R M2
(25,71 %) M4 H1(20.00%) M3 &I (15. 71%) M1
BI(8.57%) M6 I (1.43%), BERMIE R LR E
FRAR K A CD13(97. 14 %) .CD33(94. 29 %) .CD117
(82.86%).CD15(62. 86%),.CD71(61. 43%) ,CD64
(60.00%),CD11b(31. 43%).CD14(8. 57%), k4
SR PR EK K FHE B ARKRIK A CD3S8
(100.00%) . HLA-DR (77. 14%) . CD34 (55. 71%),
44 B (62. 86 ¥0) AML (3 FE4 ik 40 f b i ik, %
KRB KKK 8 CD7 (35, 71%). CD4
(27.14%).CD2 (17.14 %), CD22 (11. 43%), CD19
(1.43%0) , Hodr 12 45154 T ik B4 40 i bt s 3 36 35 (CD2
5 CD4 3235 6 ] ,CD2 5 CD7 L3355 3 #4],CD4 5
CD7 3k 3 D, 7 il T.B ik I 4 e b s R &
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RE3RE 2H4].CD2 5 CDI9 iR& KA 1 #],CD4 5
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B, LE L,
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DLFEIN B P EE 5 70 ~100 bp 52 30 W, 57 1] K 46
NPMI1 FEH 54 (E 1A, 40 b1 & BLH b 10 6 i 3%
A HIgEAs (& 1B), £ K c. 860 _863 b & &
TCTG 4 M3, 530 NPM & 152 35 (C) oK i 32 i HE
%, 18 E N BRI (E 1C), N c. 863_864
i A CATG 4 A0 FE, 2 il 8 #  D B 548 (14
1D) . FRH A c. 863_864 4bifi A CCTG 4 ol FE. B
M3 # M6 #I 4k, M1, M2 M4, M5 #I¥54 NPMI1 %8
AR ISR AE 45 AL R AT T Y K A R 4l oy MDA
50.00%(3/6) M2 # 11.11%(2/18) M4 #1 28.57%
(4/14) M5 #1 20.00% (4/20) , 2 F ¥ TG 1128 X
(P>>0.05), NPM1 3 H 248 7E 9 AML-M3 [ £ M
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2.3 AN[A NPMI R 58 48 £85I 27 B fe g 3R A0 ¢
JUAYHT 70 R S IR NPMI 5 P 58 48 K ) 4% 54y
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/R (PLT) FLIR i S0 (LDHD K 4 5t 46 851
4 HE 20 H )2 B T NPM B PE 4 L (H 22 S8 B 5 1)
22 Y (P >>0.05), NPMI1 FH ¥ 41 CD34 fH P %

(15. 38 YOIk F NPM1 P 4H (64. 91 %) . 22 54 4 it
2 (P <0.05) , Ho Ay s 6 0 R ARy 0 55 22 5=
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=1 70 il AML BE EMTERIEER (n)

AB/%3%  n  CDI5 CDI3 (D33 CDl4 CDs4 CD71 CDI17 CDllb CD34 CD38 HLA-DR (D22 CDI9 CDi CD2 CD7  CDg6
M1 #Y 6 1 6 5 0 0 3 3 0 3 6 2 1 0 2 0 0 3
M2 #4 18 13 18 17 0 10 12 17 8 14 18 18 1 0 3 2 8 3
M3 # 1 6 11 11 0 8 5 9 2 1 11 2 0 1 1 4 0 2
M4 #i 4 9 14 13 1 10 10 13 5 8 14 13 3 0 6 2 5 7
M5 #4 20 14 18 19 5 13 12 15 7 12 20 18 3 0 6 4 12 6
Mé % 1 1 1 1 0 1 1 1 0 1 1 1 0 0 1 0 0 0
&t 70 44 68 66 6 42 43 58 22 39 70 54 8 1 19 12 25 21

GACTTCCTCCACTGCCAGAGATCTTG T GCCTG GACTTCCTCCACTGCCAGAGATCTTG TAGCCTG
6_5 7‘0 7_5 8‘0 8.5 9'0 9.5 6_0 6.5 7_0 7.5 8_0 8.5 9_0
A "." f N
\ N A A A ) fl A I
S ANV ."‘ N AtV - A | Inr AN | l \ianall s Al
ALY XY NV W XYV IV Y YV VWY XY YV IVVV VYV VIV T UV T A QAR WAARAY |
GACTTCCTCCACTGCCATAGATATAG TG CTG GACTTCCTCCACTGCCAG GATATTG TG CAG
%5 6.0 6.5 7.0 7.5 8.0 8.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0
A |
| . A _ , '\ l A A
YAl ( f “'m i\ “1 ,Ay ' {\ 4 ) |,| ]‘I A ﬂ Af || \A }' \| ‘ﬁ ' " A 0 "\
NV ‘ LYYV W A AN o TV VUV VIV TN AR AN W
A g JE NPMI e 28450 )5 B 5 B oy A A58 A8 B0 7 R C O B R S8 48 5007 &5 D g D AU AE B 400 )5 18] . 7 Sk /s 28 A8 4 AL 8 .
E1 BEEMNF%(EBE)SH NPM1I EERTREE
%2 70 Bl AML BEMAFERBRERESH
3 iy /L WBCIM(Py. Hb PLTIM(P; , LDHIM (P, s F RIS HA/ 4 HEANNE
A3 Gs.2)  G/m) Pp.XI0°/L] GEsg/D P .x107/L] Py, U/L] HHILM(Py5 . Prg) ]
NPM1 B2 13 61.4615.81 5/8  48.93(3456,95.42)  71.4674-24.85  75.0(30.5,101.0)  378.0(214.0,702.5) 0. 80(0. 50,,0. 90)
NPML BE4L 57 54.32417.74 35/22 21.70(3.06,97.28)  74.12420.15  32.0(18.5,69.0) 354. 0(255. 0,841. 0) 0. 73(0. 54,0. 84)
t/X*/Z 1.335 2.275 1.684 —0.411 1.609 —0. 348 0. 899
P 0.186 0.131 0. 092 0. 682 0.108 0.728 0. 369
20 51 n  CD34" (n/n) CDI17" (n/n) HLA-DR' (n/n) CDI5" (n/n) CD64" (n/n) CD4" (n/n) CD56" (n/n)
NPM1 B4 40 13 2/13 10/13 9/13 6/13 6/13 5/13 6/13
NPM1 [ 4440 57 37/57 48/57 45/57 38/57 36/57 14/57 15/57
t/X%/Z 10. 524 0. 049 0.150 1.130 1.275 0. 451 1.152
P 0. 001 0. 825 0. 699 0. 288 0. 259 0.502 0.283
RIS N KK A CD117,CD15,CD71,CD64,CD11b,CD14,

APE IR CALD & iy 3 i sl A 40 A 28 A8
oy —H B SR 0 R L R SR . FAB 43
RUEE PR B35 — 2 W AL 09 58 2 8 )5 ik .
I 40 B B 285 2 5 3 2 4 AR 6 4 g T DB B 4
T+ AL fi2 Wit . ABF5E 70 ) AML & T i
WKW BE R PR N CDI3 (97, 14%) 1 CD33
(94,2990, 2= 45 5] 20 Ik B 40 il /5 CALL) F
AML W EZ R PR, AR RPUE R LR i & 2

44 ) AML B P ik EL A0 R B B 3R 58 v 3 4
BIAEAE T ik 20 M e Jt e R sk 5 T . B bk B2 48 Jfd e )i
RAFRBWEN ., IR RPN PR AR AML &
Fa il 32 5k K A CD38 (100. 00%) . HLA-DR
(77.14%) .CD34(55. 71%) , {£ M3 # 3% h CD34,
HLA-DR } CDI11b B3R iR REAL, 5 R[5 48 3
A—F, HA, 11 5 M3 BB % (PML-RARa il & %
PRI BH P 247 4 A6 0 1) NPMT 3 (R 28 4% , 1 BH 1% 3k (R 28
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LR 13 5] NPM1 %R 58 48 BH P 3 . 3 B0 78 I e JF
15 70~100 bp Z IR, Hr 10 fi]f358 A BRI
A5(76.92%0) .1 B E A B RIZAR, 2 il i D Al
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A FRIE TR AL % )5 8 CLAVEEVSLRK) , % fl %8
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NPM1 M 40 4% 5% 5% 20 40 B AML 1 % 4= 7] fig
e h 5 B4 NPM1 M 686, VAN DER
LEE %" 3A 8 NPM1 58748 5 7= 25 19 NPM1 # E oK dii
11 A28 HE R 5% 5 AT LA S — S 836 97 1 B P it 5
SEESE—Fp ik (HLA-A % 0201 454 CLAVEEVSL)
Al i T 40 i A2 1A 3 R e B A3 3 1n) AML, 3% Bl 28
A5 NPM1 A 85 kA G AML (5 558 857 5 i i,

AW s . NPM1 BHM 41 AML 88 35 4112 B 4F
W A, Lo M He il &8 i . WBC . PLT . LDH J% B 6 7 44
o 40 HE 40 H 9 2 F NPMI FAPE4L (A 24 5 B4 2%
B (P>0.05), R oHr 5w, NPM1 fH 41
CD34 [HM:RALF NPM1 M4 (P <C0. 05), Hi4x
PERMER LGB L (P>0.05), X figh
AML B EREA 5 2 B nT RE A7 8 HoAth 56 R 22 28 [
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FLT3-1TD 248 3t [6] & A= . B AT 0 64 A i 3 380 1l
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IR A A ik B Hp I, 25 SR B DNMT3A 3 K %%
A5 AT e FE 3 I T4 P S R AL SRS S B AR A A R
Hf NPM1 L 5848, 45 = & FLT3 BEE R4, K&
WEFEIE ], AML (35 AN [) (19 356 PR 28 A8 1T 5] ke A ) 5%
ENGILOE R D R S

70 FlFI12 AML B, B M3, M6 A 4h, M1,
M2 M4 M5 %I ¥4 NPM1 3 [H 2245 % A, Hih M1
T 9878 AR f 15 (50, 00%9) , Hi &K ko M4, M5, M2
AL, MR 5T 45 RO DL M4 Rl sk M5 g848R
B X 5 AR 5T 45 SRR )L JHE 4 [ P B OE 4
RUH AR — 2, 70 i AML B %t NPM1
FE N g AR K H N 18, 57 % AR T SCRk[3.13-14 Ay 4R
LT SU S5 i 4R GE s NPMI 3 R 58 74 78 3k
AML-M3 [ 1 %k 22, 03% (13/59), 541 X il
IRAARTENT A Il AT A A . R A R S R
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AML & A kB R BB %S R AR 0] 7E
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) — Bl A 2% T BL .
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