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[# E] B8 BT EMEBER MM (AML) B3 CEBPA JEIN AR () R A5, 3T FE CEBPA S5 () 1E % A% 1)
AML(NK-AML) 835 FIG RFFIE X BUG . ik 80 fil AML ) &k (3%, LABERIZH DNA SR, 43 W5 B 4 1 2 4>
CEBPA BN, 447 Wi ¥ 46 CEBPA 587% , /3Kt NK-AML v CEBPA 5875 BU2H J B9 14 R4 (8 5 B 2B A7 (0S) |
TCHMEAE(EFS) . S5 : futli CEBPA BEFIZE7E 10 ], 2275 %y 12. 5% (10/80) , 44 2y M2 B A U iE 7 5 58748
FHH N i AN C 5ihE N RAL s CEBPA 575 R FE WIS A A /M-S BAR T B AR B2, 22 e
Gt R (P <0.05) ,CEBPA Z875 T4 835 OS EFS 5 CEBPA Bf AU, R R TG ITF L (P>0.05) , 45
W: CEBPA JER987E 2 W T IEH AL AML-M2 (3%, ff: CEBPA 5872 5 WN2 WA i/ M HECRAR  (AAS
W 5
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Analysis of CEBPA Mutation in Acute Myeloid Leukemia
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[ Abstract] Objective: To explore the incidence of CEBPA gene mutation in patients with acute mye-
loid leukemia ( AML), and to study the clinical features and prognosis of normal karyotype AML( NK-
AML) patients with CEBPA gene mutation. Methods: The entire CEBPA coding region of 80 AML pri-
mary patients was amplified using genomic DNA as template and sequenced. The overall survival rates
(0S)and event free survival rates (EFS) of NK-AML patients in mutation group and wild type group
were analyzed. Results; CEBPA mutations were found in 10 patients, and mutation rate was 12.5 %
(10/80). All the 10 patients were M, and NK-AML. The mutations mainly were N-terminal nonsense
mutations and C-terminal in-frame mutation. Compared with wild type patients, the patients with CEB-
PA mutations had lower platelet counts( P <0.05). The OS and EFS of AML patients with CEBPA
mutation were similar to patients without CEBPA mutation (P >0.05). Conclusions; CEBPA muta-
tions are mainly identified in NK-AML patients with M, subtype. CEBPA mutant cases are associated
with lower platelet counts, but not affect prognosis.
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BEROVERL o AR E 1 A 2 PCR 45 4 )5 )y
LRI AML 85 o CEBPA B[N A2 I 1% DL, []
I} T CEBPA 5872 [ 1) i R Ak S TR AH O
bR o

1 ##EITTIE

1.1 x4

80 f5i] AML 2 (AML 1) 3k B 2008 4E 12 J
~2013 4 06 HEBek 1i2v1i2ds i, 54k 52 i,
Pk 28 ] AEIE 13 ~T1 & R ALAERS 48 X M
FAB 43 RBUFR#E, 80 {4 & 2 H MO 2 5], M1 6 {4, M2
42 5], M3 11 ], M4 7 5], M5 8 {51 ,M6 4 i ;12 W J2
TR E S BRBK 22 w32 g 1 LIRS 12 W7 ST 3K
PRAUEY T IE R X B AL 10 6y, A0S BUE 4L
KB #E 3 mL,
1.2 mi:
L2.1 R0t AML 8355 5640 i &
24 h 5577 R AIME R BLE A, RO A, AR A C 40
it f% 27 [ i 44 1] (ISCN1995 ) ) 47 e 4 AR 1%
RI53 4,80 i i F AR P AML2013 4F NCCN $5 / 7F
YL K- BT fE R 2 2, Heh BilE R 4F %
20 14 5], Hod £(8,21)7 f],£(15,17)5 4], inv(16)
2 5 G th A A% U4 ST 5], Yk IR R WS
ANEAZRIYL 15 6], FE B IR R
1.2.2 CEBPA LRI DLIKEN4] DNA
Bt , 43 2 By 34~ CEBPA JEIR 34 7= Wy 5
G IX . >R A Primer Premier 5 #3154, 51
P& PCR =KWK 1, RBRR (25 pl):2
x Taq mix 12. 5 pL,5 x Q-solution 5 wL,10 pwmol/
L /5144 0.5 wl, DNA #ik 2 pl, A&
K 4.5 pL, PCR Jz b c4:95 C HiAZPE 7 min,
95 CAFME 30 5,58 Cilk 40 s .72 C I 45 s 4t
35 ANMEH, 72 CHEfH 10 min;4 CA7-AF. 1.7 o/L I
NEMEERE YK (100 V,30 min) £l PCR ™47, H 1Y
254324 508 bp F1550 bp. HLIKJ5 T4y PCR 7=
Y PCR =Wy afiflidon & (R & FE AV A | i)
AT NS e Ak, 2 i 2 65 [ e 5
YA T AT (R E S AEY AR B , 4538
Fil BLAST 5 1E % 81 (3 7 22 45 NM-004364. 2)
FEXT o BRI B 3 45 A SRR AR, T v
R 7 43 B Bk, 25 S F BLAST 5 1E % 541 ( BE A
E4 5 NM-004364. 2 [)JF51]) HX 4 B 58748 kA=
SR AER BV

F 1 CEBPA G| M R P\ K=MK K

Tab.1 Primer sequences and the

product length of CEBPA

P59 ElkZdl P
5141 FiF  5'-teggeegacttctacgag-3’ 508 bp
T 5'-gettggcticatectecte-3”
5182  Lif  5'-gaggageatgaagecaage-3’ 550 bp
TUF  5'-gttgeccatggecttgac-3’
1.2.3 e RAVGI  WOHT S HTBEE TR 100 wL

B TRIZH & 5T 4% 20 WL, {57, WD 20 min, ¥ 1Ml
J ALK A4, SR A CD45/SsC XS BT, 4%
PrafUBER I Hr s R . BE REHUIA 1) R4
B5Z (CDI3.CD33.CDI4 . CDI5), T Z %] (CD2.
CD7). B Z %] (CDIO.CDI9. CD20) . K 1 it i
(CD34 .HLA-DR ,CD117) . 4% 5 3] Wr . CD45/SSC
VI T Jir def 240 MR 2R T e i B 1 36 =20 % Sy B
CD14=10% FyFHTE,
1.2.4 G RAFIE KBS 4805 ST ] 0 5 4% 2
AML(NK-AML) 35 v 37 414 W12 i i R — et
B LS A A TR, R & AR AE CEBPA 587%
B 37 8 oy RS AR A (10 i) S By AR U2 (27
i) o XTATIE R Y 37 5 8 AT LEAE O AT, R
F£(OS) Bif [a] NI 2 W T 158 22 AR ] JE IR 5 RS 1 3
T BEVTES R, e g A A7 (EFS) I [ A TF 46167
T I IR R B M BT AE
1.3 Zitsehbs

B SPSS 150 S6HHK AP 1A
VERTATR A R K%, ST
B <5 B}, [ Fishers Exact Test ¥, i &£t
VORI 2 FREX 5 ) 0 , AL LA R AR
5220 T KBRS 1 K, P <
0.05 NZEFA G5 = Lo X CEBPA 5875 K]
2H K B A= AU ZH B A ) OS | EFS 2K A Kaplan-Meier
A EA T HE AL

2 #R

2.1 CEBPA 3:H%7

80 i) AML 35 70 {524 CEBPA By A= R4 il 3 [&]
RI AT (1 - A), 10 {10 7 & 0 B
W ([ | - B) s 2 SE e 5 W47 76 CEBPA 58715
(BI1-C.D), 54830 12. 5% (10/80) , 7EA% AL IE
W AML B2 19.6% (10/51) . 10 il fE{E 578
() AML B IE R AR M2 3, B0k 8 1], Lotk
2 {11510 Il IEH X HRAR &L CEBPA 2375 . W3 2,
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TE:A By CEBPA 578 HEN P C NTE 192 ~ 194 bp ALK CAG 3 DAL, 76 196 A B FA G Il AE se BN T 5
D N7E 930 ~931 bp Z [l AFEAS A ffdE , 75 931 ~932 bp Z [ A GC P sAE e el
K1 CEBPA X% EA&NFHE
Fig. 1 Sequence diagram of CEBPA mutation patients
%2 CEBPA $EZ%E %R
Tab.2 The patterns of CEBPA mutations

TS AN UGRIEES FILERT B A
1 246delC F82£sX159
2 192 - 194delCAG and 196delG 164£sX158
3 267delG E89fsX159
4 287delG, 301 -302del2G, 304 -305del2G,

309delC, 311delG, 314delA, 316 —318del3T,

320delA, 322 —323delTA, 326delC, 328 —329del2G,

332delC, 339 —341del3C, 345delC, VO5£sX151
5 312delC,314delA ,316 —320del3TGA ,322 —323delTA

326delC, 329delG, 331 —332insG, 336delC,

337 —338insT, 348delC, 354delC, 356delT, 359 —360del TG

362 -363del2C, 367 —=370del2GAG, 372delG, 374delA,

376 -378del3G, 381 —383del3C G104£sX159
6 930 -931insA and 931 -932insGC T310 - Q311insT
7 933 —934ins2T and 934 —935insC Q311 - Q312insF
8 955 -956insC, 957 —958insA, 958 —959insC, 962 - 963ins2G

964 - 965insCTGG, 967 —968insT, 968 —969insA, 974 —975insA
977 -978insT, 978 —979insA, 982 —983insC, 984 —985insC
985 —986insC, 987 —988insG, 993 —994insG, 994 —995insACA
996 —997insTGAG, 997 —998insC T318 — S319insTQQKVLZLT
9 918 —919insC, 920 —921ins2A, R306 - Z309delVinsQKAKTSPRL
921 -922ins2 A ,922 -923insGCCAAAACG
923 - 924insCTCCAC,924 -925ins3T,925 —926insG
10 568 —569insCGCACC, S190 - H191insHP
949 -950insG,950 —951insCT E316 —1.317insR
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2.2 CEBPA 578 [BH WIS I R FFE
37 BRZALEH AML B h , CEBPA 5875 RIZH
SBFEWIS B /NI CEBPA B AR
M, EZFAGI AR (P <0.05) sk B Ak
LA NS oRa N TEARE A E DA G el b = 0 S €]
AR WAL, 22 S gt @ (P >0.05) , L
3. HIMLAHAHKSE HLA-DR [ CD34 J CD7 f&
RARILH F 3K K 100% 87. 5% % 87.5% ,{H 5%
A TIZH PR, 225 J0ae i A B (P >0.05) ,2 4118
HHER DU CD13 CD33 SEFI R A KL CD10
CD19 Jz CD20 %Kik, ZR LGt - L (P >
0.05), W4,
# 3 CEBPA %7 BV B 5% 7% 4 B 2 By i JRFFAE
Tab.3 Clinical characteristics of patients
with CEBPA wild type and mutant type
CEBPA Bj't:  CEBPA 5375

lo s 4

L WA n=27  Hn=10

P
Bk 15 0. 164
Lotk 12

AR
=60 % 6 2 0. 633
<60 % 21 8

& H(g/L) 88.1+24.8 87.9+26.3 0.980

53.6+£34.9 28.3 £27.4 0.047
56.8 +74.0 14.4 +£18.9 0.085
55.9+24.6 68.3+16.2 0.150

IR x10°/L)
FIMiEk ( x 10°/L)
JEBAZHIER( x 10°/L)

2.3 CEBPA 7 BRE M BUG B0

£ 10 i ff: CEBPA 2878 RIZH Fa 2 v, 3 4 AL ik
FHRITINAET-(0S 4350k 2.4 .6 1) ,1 112 &
BRI B RIETZ(0S g 24 1) ,2 HilH H
PR I T2 MRS AR (OS 2351 9 H 13 A) , 1 44
P2 S BRI LT 4IRS A (OS Sy 27 ) ,2 A8
HHEA TEBIRE(0S 43518 2.5 .8 ).
GRARTVL [ B A B FR % OS (EFS #F47 Lhds, &9t
W Z 22 R TG4 E X (P >0.05)

3 e

AML A g — B S i P 0, 72 55% B9 A
AML Hp A I 25 S P 1) e G A S (Y- 2
PRI A B A TR ) | AR 1 46 200 i 35t %
PSR AL AT 2 6 S BUS PRl . R AL Y
IR AML O R HUG o 25 (HAT AR i A

%4 CEBPA HARMARREUEH K KA
Tab.4 The immune phenotypes of patients
with CEBPA wild type and mutant type

WA (% )
YilRigeis  CEBPA W§A:RIZH CEBPA 28784 p
(n=24) (n=8)

CD34
(+) 13(54.2%) 7(87.5%) 0. 204
(-) 11(45.8%) 1(12.5%)

HLA-DR
(+) 21(87.5%) 8(100% ) 0.555
(-) 3(12.5%) 0

CD117
(+) 21(87.5%) 8(100% ) 0.555
(-) 3(12.5%) 0

CDI13
(+) 24(100% ) 8(100% ) 1. 000
(=) 0 0

CD14
(+) 0 1(12.5%) 0. 250
(-) 24(100% ) 7(87.5%)

CDI15
(+) 14(58.3%) 5(62.5%) 1. 000
(-) 10(41.7%) 3(37.5%)

CD33
(+) 23(95.8% ) 8(100% ) 1. 000
(=) 1(4.2%) 0

cn7
(+) 13(54.2%) 7(87.5%) 0.204
(-) 11(45.8%) 1(12.5%)

X B E PGB MG RS . Eob
BF5E 7% K2 70% 19 CEBPA 5375 UL T 1E 1%
B BT AN L2 e B A J A
B . FAST L BAE CEBPA A 731 (9 4F —
WA, FEAE LR N S0 R TEX K C IR b-
Zip [X 5 DNA 4548 KA XX, Hi% 2 KI5
ASRINANR] o HiIH 2 M RTGIAL | THE N 57 15
WTE#H

AW H CEBPA (78 RIETA AML %
Fih 12.5% (10/80), B & T E 4 ag (10% ~
1% ), AR T E P (15% ) % o 181 # %R
AML B CEBPA 138745 &4 19. 6% (10/51)
ST E W Du'” B R IE (36.4% ) . ABF 5045 R
7 CEBPA SV UL FIE W A% B AML-M2 #8358
A5 BN LR AFIBR S B LR 1 bR
O HAY 9 AT 2 ~ 19 Kb AR, AE Hi A 4 A
AML, BLEFAZ 20 ] 5 A R AL 3 R LA CEBPA
MG AEAE . HRAR S X C/EBPa Feihk I 45 F4 1
SR, AT 40 R NSRBI RS TR AE F C SR AIAE N 8
AWFFERIT 2 X514 14 T 44 CEBPA 3£,
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W2 RGAAEAM S R A I B, A0S &K B
5 B8 N i RS 548 | i) B IR 7 1 HE 2RI
% PET L R B, T 75 42 K 42KD 2R
LA L, A RE SR R B ML . S ik C
i HE N RAE , 2 R EAE A, 520 T DNA 455 6
AR EE X ) R iRk, i 3L C/EBPa 3
BRI R 10 il 5 E 1E S LR T 514
190 J% 191 AN FEFR A 46 A HP PSS HER , (1 15
JR5E =~ HP S E AR R a4~ HP &, Wouters 551
BFE R 2 e AML (B el Wi £ 3. 2 ~20% Y
BEAEAE HP FAL T 8 ~39% 114 1F A a] Wi
FZELE, HILH Bzl A 250, mHER A,
MAEASWFFE I 1E 5 % B ok R A 2R 2 A HAF
1o ABFFEH 1 CEBPA 2872 1) IE # #8) AML &
FHWIS I I /N AR T BB AR, CDT B PR F8A 2
(87.5% ) , AT 1 51 | 11 40 it o500 0 B 8 ) 4
RS 2 B HERA BE XS, 5 Lin 0 1
W52 AR

CEBPA R — ST i it A hn i, 3878 B 3
WG B4 . 2013NCCN AML J597 457+ CEBPA
YER TG bR, F T30 8 1 5 A% 7 AML 2235 1) 7
JE L B4 Gt — 4377 . Frohling 25 pAfF 5%
WK, ff CEBPA 5875 1) 835 3L OS | i W4
GRAF R A, BRI A FLT3 B 28748, AR 52
HREIFMBUG . AP 1) AML 835 i
I1E Pl , & B CEBPA 288 FITC AR 1) 2 41
BEAE OS (EFS Jy i o i % 22 5, nl e S AW 5%
FEA ANV O AN HERR A FL B s T 1 R 3
%45,

Rt %) AML & & B 4 T O 9 ER A BE
B 1 VAT DG RES SNt D E A e 7 AR A W)
LS, X ANMUAT B T F00 0 & e 1) B SR FEFE S g
WIS, i HARSE T B0 IR 9T IR I . 1
CEBPA ANl 545 95700 55 J 35 T s i) AR G R ik
AR —05E
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