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[(WE] HE W52 BV EREE 2SRt s (AML) SJLH AR & EVIT ZEF BHYE AML &
JLIIGIRARNE . F7iE WS AT EVIL B B JLAIG R ZERE; SR RT-PCR RIS 28 0 1 3R A Wl 2 g 1%
(RQ-PCR ) sEPEAE ST EVIL 93835 JRaCAl AR R B BEA0 i foE =1, 2280 CaiAR (MFC) W
MIINER R s (MRD) 5 [RIEEXT YL @RI TR A . 255 241 6] AML UL, A7 33 ] EVIT ZEPR %A 2
P (13.7%) 5 5 EVI SEREEERAMER AML BILMHEE, EVIL B AML SBILRPHSAER . AN I A 44,
mﬁ%Eé‘%%ﬂﬂnxldﬁfrﬁ%ﬁi@%%fﬁix (¥ P>0.05) , HLPEEILILEIE I (P<0.05) ; EVI1 Fikk
A S5 RGE A T MRD MU ARG, 43 /8L EVIL 6B A FIG IRZE M A MRD #5613, i o B LI R A 22
¢ MRD 552 BH, (A EVIL C46FT; EVIL % 5 ARG R E LRk el ies EVIL B AML £JL
ik CD33 (100%) CD38 (88% ) 1 HLADR (76% ) ; 15 il L B R S5 % H 545 EVIL ik
FHME AML LSS 17 R 2 22 (CR) SR BALT EVI SREAELEIL (P<0.05) o 4it EVI SR FRILH
PER AML BJLIEIATIS 255 EVIL JEEAE AML 99 Fe P s AU AS BT Y, 25 LA SE AR B sl et fk 5
TSR, HIRAEALH XD REA 7t — oY [ PELHRILRIZERE, 2014, 16 (2) : 129-134 ]
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Clinical and biological characteristics of childhood acute myeloid leukemia with
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Abstract: Objective To study the expression of ecotropic viral integration site (EVI1) gene in childhood acute
myeloid leukemia (AML) and the clinical features of EVI1-positive children with AML. Methods The clinical data
of EVIl1-positive children with AML were collected and analyzed. RT-PCR and real-time quantitative PCR were used
for qualitative and quantitative analysis of expression of EVI1. Flow cytometry (FCM) was used for determining the
immunophenotypes of bone marrow cells. Multiparameter FCM was used for monitoring minimal residual disease. The
karyotypes were determined. Results Of 241 children with AML, 33 (13.7%) were positive for EVII expression. There
were no significant differences in age at first visit as well as the white blood cell count, hemoglobin level, and platelet
count in peripheral blood between EVI1-positive and EVI1-negative children with AML (P>0.05), but EVI1-positive
children had a significantly increased proportion of females compared with EVI1-negative children (P<0.05). The change
in EVI1 expression was not synchronous with clinical remission and the change of MRD: some children had clinical
remission or negative conversion of MRD before negative conversion of EVI1, while some had negative conversion
of EVI1 before clinical remission or while MRD showed positive. EVI1 gene was usually co-expressed with other
fusion genes. CD33 (100%), CD38 (88%), and HLADR (76%) were highly expressed in EVI1-positive children with
AML. Abnormal chromosome structure or number was found in 15 patients. Compared with EVI1-negative children,
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EVIl1-positive children had significantly lower complete remission rates after the first course of treatment (P<0.05).

Conclusions

EVIl-positive children with AML have a poor short-term prognosis. In the development of AML, the

activation of EVII gene is not isolated, but the result of interactions with other genes or chromosome abnormalities, and

the mechanism of activation and its function need further study.

[Chin J Contemp Pediatr, 2014, 16(2): 129-134]
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P IR B 45 7 5. (ecotropic viral integration
site, EVI1 ) JE R E N F Y ik 3q26, Fifis— 41
X 14.5 J7 38 R BEE i S,
ST RE—A RS DNA 2568 M, T
%, 25 RNA #0897, EVID BRI 3= 2245 41
WRRG I &, R I T 200 60 1% 334 B A7 e E 2L
YER Y. 2 i & v, EVIL & — A~ %
A5G SR T P, SCHRARGE 10% A6 41 M 1 it g
AR E] EVIL FER s Rk, IF B2 1A A R il
SRS BR BRTA O EVI U M ER SCRk R
WAL, (HAEHGE EVID BAE 0 2 sE 240 it
M (AML) B IR FRAE S Te el R,
A SO XTI BRI 1 241 1] AML L EVIL (32
Ik I LA e R AR AT A, [T BN R
Ifil. %5 ( minimal residual disease, MRD ) , Jf Ut £
EVIT BHE B ILA I PRGERL 2Bt I RAFAE . 3R
HAEWTF o
1 #ERSFHE
1.1 HIRH
PEHL 2000 4E 1 A % 2013 4F 8 A T h Bk
K2R BF 1 2 B FJa B R B B J LA I Y08 5 95 [X )
121 AML 8L 241 B4, Hrh 5 114 4,
2127 ), POAERY 6.4 % (04~13 %), FTAR
191) 327 281 240 B 2 R G 88 A BRI, 45 [ Bl
I FAB Wik ™, H¥ K2 b7, Atk
10 BHEEMEER (SO S ) Bt
HRAL, Ho 5 6 fl, Zca ki, 4 8.2 % (0.8~
10 %) o KEViAH AR 2= 2013 458 A 30 H, H
PEREVIIE A 36 A~ H (1~50 A~ H ) &

1.2 EAXRFRRET

WA AML SBJLEYIRREERE, A48 7k
JA AR, AT S MR
fT A LR HE L 3 2R BE AN P A e 297 dE
R PMELL AMLO9 7 E 45 TiRIr. BRIRIT N
DA J7% (LR + PRI ) 5 DAE 7% (%

CIREE + BRI + KFEaEC) o M3 BB JLBRSR.
1.3 EVIH EE#YHM

TR T R U 2 P BRI 2 mL, o B R
MIZAM, $RHCRNA, SR RT-PCR 4 I A2 3%
EVI1 L AE N 1 29 Figh& 3L P,

XFHI2EME VI Fak MR EIL, LG
B ZE [ I RSB BERAR A 2 mL F T 5L 58 &
RAMEEE R B (RQ-PCR, ABLERNZ) W&
EVII B3k %, EVI k5 =277, Hirp
O d3Ct=0Clys— 0 Clypyp s
Ctogaps O Clygy=Clyspu—Clyy s 4 2t
< 8, ZHBF EVIL MM, M8 <2 <32
i, 1ZHE EVIL N PGSR S; 2 27°°% = 3201,
ZHEE EVIL RBAYERm L
1.4 HERESH

SR FH it X A8 A 53 A 40 L ) B e e
) = A T in A EDTA Hi 8 0B 88 & 4 0 F
PehRic o R, T FH B 5 B B A A 45 0 g e
LEFEE T (Percp) FRICHY CDAS FISE B FURR 7
K (FITC) | WL HEH (PE) SEHEHEE (APC)
Fr id ) CD2, CD3, CD4, CD5. CD7, CDS8,
CD10, CD11b, CD13, CD14, CD15, CD19,
CD20, CD22, CD33, CD34, CD38, CD56,
CD64. CD71, CD117, CD123, MPO. ¢CD79a.
HLA-DR. cCD3 7FJfu Ji5% 55 g P4 W] 78 X6 B TG 45,
B B & BD A Hl. Sk FACS CaliburTM i 20
4 My X ( 35 B BD 2w ) CellQuest F1 PAINT-A-
GATE A 48 BUHE 43 #r 10000 A28 i / 4%, 3
CD45/SSC %11, ZrHri 545 B il s A DG HT 5 iy
FHEER . DAZIHEZN M E i = 20% R FHME. R
HZ2HmA g (MFPC) " Wi MRD, 45
FIWTLL MRD<10™ R BPE .
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1995 ) HidtzAL
1.6 FWEEN

7 RObRIE S BESCHR s TRYT I 2 R UL
TR, E2%HH (CR) & S3Ch: IRRTCH
H 55 T I AR IR R AR AE 5 B R 4R
WIMELR ML <5%, AN I AR DL ZhHEAR AR ; A1 i b
PR 4 X HE = 1.5 x 10°/L, L8 = 90 ¢/L,
I/ = 100 x 10°/L.,
1.7 FiTESH

K HI SPSS 19.0 GEiH X B AT 5e 24
Br, tFEFRDIIE « EZE (Rxs) Fm, W
FEARRLE A LR ¢ ks THECSERHAR (%)
FOR, BRI ¢ K5, ISR <1 iR
JH Fisher B HIHEZRH: L P<0.05 2% A Giit2e i L,

2 #R

2.1 AML #£JL EVH EEFRIXER

241 ] AML &L, 33 41 (13.7% ) EVI1 3
PRIk B, G355 10 61(30% ) , 22 23 6 ( 70% );

Hodr M2 A9 10 ], M4 A 11 ], M5 RS 5], M6
A6 ], M7 %L1 f5]; MO, M1, M3 A JC EVII
LR BHMEZR IR . 10 FXT BRI T EVI PHMERGE

AML 2LV RY EVIL 3R FHME R AR E A 5
TR, R 1,

F1 BV EFEEARESE AML B2)LHHIRIE
FAB 43-%1 % HERE FEEZE (%)
MO 1 0 0
M1 10 0 0
M2 109 10 9.2
M3 43 0 0
M4 22 11 50.0"
M5 46 5 10.9
M6 9 6 55.6"
M7 1 1 100.0°
7 52.075
PAH <0.001

F: a5 ML, M2, M3, M5 % [¥ &, P<0.05; bh 5
M2, M3, M5 BIFES, P<0.01; c N5 M3 BIEs, P=0.023,

2.2 AML 2 )LIGRFMESHr

33 f5i] EVI1 ik BHE) AML L9132 i Tk
K256 (76% ) , MPK 20 6] (61% ) , WRELLE
i K 20 1] (61% ) , MFYiReSs& 741 (21%) ,

He o+

BEMINRESEH 156 (45%)

EVI1 IR HYE S YRR AML 2L, w12
G2 P ST IN S 118 N AR = = Ko N (1A Y3
TR TG E X (¥ P>0.05) , {HEVIL
FIR AT B ILILFIE I (P<0.05) , W3 2,

F£2 EVH RIEAME AML BILHIGEREBME  (x=s, §)

; 5 el 4 AR /N
<k @ﬁ@) ( i ) (?1139}1/%) ml(f)a (Jﬂlljoii)
FAMEZL 208 6+4 114/94 65+18 80+14 86+39
BAMEZE 33 6+4 1023 6113 78=+15 91=+11
to0) 18 0.644 (5261) 0083 0476  0.169
P1H 0.533  0.022 0935  0.643  0.869

2.3 EVH1 EERZESIGKREMBRKAZWS T

BUEREY; H I, 33 #l%]12 EVIL & H K5
PRI, 15 BB (45%) , SEBAETE N 1.5~
194 H. 2 B2 s, 31 BIERILET TS
GRIRYT, BREMIGIT ARG 31 Bl L EVIL
S AR A R A 12.05 ([l 0~24.05)
EVI1 FREMAE S5IEIREMARIL, #aE8JLEVI
FEBW A S T IR, . 3 HEESE 17
7S5 CR, HEVIL LA M:, )5 W65
A EVIL P 1 28858 2 )7 RA 514 CR,
HEVI & HM; 1 B BESE 2T BIFESIEIX
CR, {H4MAJG EVIL AH . 843550 BLIGIR
KM, HEVII TR, . 1 4 8E% 17k
ESE A CR, H 44 AR KB EVIL %
IKEPIME; 2 HBEER 1. 2T BRIBEREERE
CR, {HFESS 17 RRE5TRIE, EVI1 Rk S8
2.4 MFC &% MRD

33 {4l EVIT ik FHYER AML SBOLH, 12 fil &
JLH MFC 32: 5 MRD. 5 65 JL MRD 5 EVI1 %
Rk R s 2 il )L MRD ¥ B, EVIL 3
AR M, 00T 1A AR9AHJE Ev
A5 5 ) AL W MRD £ B e, o 4 4
EVI1 S Fak 2 HPE, 16 EVIT FEEAI TR
25 H5EVH EEH#RIENEER

EVIL # 5 H AR &3 R LR, 33 4] EVIL
FIRBHPER AML 2L, A 13 61 (39% ) 3%
SHERA 3N, 41 dupMLL, AMLI-ETO. MLL-
AF9. AMLI. MDSI. MLL/AF10,
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2.6 HERESW

33 ] EVI1 £ 3k FH M 59 AML & L & % 35
CD33 (100% ) . CD38 (88% ) . HLADR (76% ) ,
HK CD13(73% ) . CD117(73% ) . CD123(67% ) .
CD64 (64% ) . MPO (61% ) . CD11b (58% ) .
CD15 (55% ) WA A[RIFERE LR IA
2.7 FBESHh

33§l EVI1 ik PR AML BBJLH, 30 6l
JUHEAT T e R KG A 15 e o iR A% B o0 B 1 5
(50% ) ; 15 i K YL R a5 i s 50 B 5
(50% ) , H 3 Gl EA 3qhim 75, 268
BAATE T SR, 5 BIEREAAE 11 S afk
HHE, W3,

%3 EVH [t AML BILMREREE
SR L N

46, XX, 1(3;3)(q21;q26)[20]

46, XX, 1(3;21)(q26;q22)[20]

45, XY, -7[9)/46, XY[6]

48, XX, -7, +8, +5, +19[6]/46, XX[14]

46, XY, t(6;11)(q27;¢23)[10]

45, XX, t(v;11q23)[15]

46, XY, 1(9;11)(p22;q23)[15]

46, XX, 1(9;11)(p22:¢23)[10]

46, XX, inv(16)[20]

46, XX, 1(6;9)(p24:q34)[20]

46, XY, t(15,17)[12]

46, XY, del(10)[13]

49, XY, +4, +6, +9[18]/46, XY|[2]

46, XX, der(8)t(8;21)(q22;q22), der(11)t(8;11)

(q24.3;q13), der(21)t(8;21)(q22;q22)1(8;11)

(q24.3:q13)[20]

46, XX, del(3)(q21), t(11;15)(q23;q15), 2dmin[15]/47,

X, =X, del(3)(q21), t(11;15)(q23;q15), +der(11)

t(11;15), +marfcp5]

=)
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2.8 EHITES

33 ] EVI1 ik PHME A AML gL, 2
ZIRBFRIT, 31 BB LT TIESEMIRIT,
L P REE, 76035 CR, 2 BI3ETS, CR %N 23%
(7/31) 5 BEJS 29 58 56 1 7 BA S IRIT I AR
I, XA 3B FEIRYY, 26 Bl A 2 57 Rk
J7, JrRRES G HY 6 Bilik CR, 2 BIFETS, CR %
H23% (6/26) o 208 il EVI1 Fik T AML &
L, 23 B2 e iR T, 1 DIPR A, 118
il 35 CR, CR & H 64% (118/185) , M & & F
EVI1 #3k BHE LSS 197 CR % (£’=19.035,

P<0.001) ; BEJ5 185 fl 56 iU 56 1 97 1% IR 97
L, O 15 BITGEIRYT, 170 3 A 2
ST ALY, JTRRSS A A BT 26 35 CR, CR %
H15% (26/170) , 5 EVI1 2 3k BH 7 B L5 2
J7 R CR R L 22 5 LG i 3 X (,°=0.399,
P=0.528) . 2 Y7 FE EVIL BHPE B 3% (9 34 CR %
42% (13/31) , BRALF EVIL BIdE B # 0 8 CR
R (78%, 144/185) (=17.238, P<0.01) .

S5 EVIL L FL7E 1988 4ERt gk 2™,
SR B AT AR TIFAZ . EVIL 2 H—
BLAE R — A 2 bR 0 2 R i, (HBE
IR R A I RRFAE AnAnT 7 FLAE &6 3R g & A vh o
TR AMER? BARAAOC EVIL BRERZ, HIf
WA iR DRI e n] 5, ASHIF 5 40038 i X EVID BH M
AML LGRS BT, X T w2480 .

ARGk AML SBLFHMEREF R 13.7%, 5
SCHRR G A 5P, M2, M4, M5. M6. M7 W
RIS EVIL BHPEZR S, MO, M1, M3 B8 LRI
EVI1 RLRBHPE R, 1 Lugthart 28 PR 38 s T
A AML I EIBIE] UL EVID PHPEZE K, Ho 28 "I R
R LZBILT- i M7 BILEA EVIL SRk, 2
GHILEBEA A RBE, 808 F AR
W i — 2 KRB I
EVI1 [P 5 PR AML LA, w12t
Gy D TN NN s N (1A R S = e A (10N
MO BRI R AE I TE I i 22 5%, (B4 tEgJLLE
s, I PR AN B A

TERZHECEDLR, 1055 20 2 A A £ v
Jei T LA, RT3 PRAG I BH PR R, 40 2 A D
AR I . AR A SRR . EVIL Rk s
HimIREMARL, #4581 EVI # B 5 T
IR, ks BILIGIR R, EVII B P,
FJR A i A& WL SCHkAGE . 275 EVIL RS AML
PRI 2RI AR WS A5, A EVI
B PRSI0 7 AN B AE S8 MRD 8948 bR, MEC 32 Wl
MRD B, EVIT & PR 3 55 46 475 ] 52 BH 4
MFC 7 Wi MRD BHAYE R, EVIT 3 A ] % B
PR ok MIFC W00 MRD 43 AT 114 2 41 i 2 T o8 i 3 bt
Ji, MFC ¥ MRD P 1M PCR %A1 EVIT JE
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R IR BE M, 7R304 EVIL BHM: A9 AML 41 i 3%
T oA 2 A RS 2 (B R AR fE . Konantz 25 M
WF 5% S BRAE AR HMRE 75 I B 40 i 1 s 40 i, B
MILEVI Y FRB I A BRI A = TR 1 2R8
PRI, IIf PR W 0 MRD 75 25 & 3 =X 40 g R A PCR
ST

EVII # 5 H Rl &R WL REK, KR
RHIRA 39% B R BH e A ZKE, W
dupMLL. AMLI-ETO, MLL-AF9. AMLI. MDSI,
MLI/AF10, BFFERIE MLL 3 i3 Y o 4 f HE s H e
ANHIHLHI AT 53 EVIL 7 504k, S 3OS AML
K. KA—PH 11q23 HHM AML BEA EVIL
s P AN CERIRIE IS — 28 5 EVIT A
AR EE R O E AR AR T A HLERT A B

e o PR3 HT K B 15 9] AML g LY (6 R A% 10
SIRTIES (50%) , 15 645 Ytk g5/ s d H 5
W (50% ) . HHT 3q26 FHHEEHFFE I A T S35
EVI1 iF R0, e (35 3) (q21; ¢26) ,
inv (3) , t(3; 21) %", Ho & " iy ilfi izt
558 JLEE AML 3 A il 2] 3q26 By S HE, 1
B CHRIRIE JLE#E AML ] K £ 3q26 A s HE™ .
AL 3 018U 3q26 fE SR, 3q S gy
R 58 1 20% (3/15) o SR 3E HGE 9%~20%
WA 3q S H I AML A EVIL 338, IFHS5A
R UG A P, 7 Sy i e 38 EVIL IG 1
H—HEERE W AR 2 BB EAE T SR G
HR 13% (2/15) o SAMERZWTTA EVIL &
Fik, ARWFFEH 15 GG A fRAZ T BT IE R (50% ) o
Vazquez 25 P {58 & B EVIL 235809 & AR RIEA
] (A st L2 LA RN TR), HLAE S8 AML E
th, AAFEGBIERN EVI B3k, FAHIRE
KA Z, WAL 0H, AU EVIL
P ) AML A £ FE MRS, A 1EH %
B, RS EVIL HMEZREA M, BT R
FEA BRI E— 25 B

EVI1 {9 15 0 {8 02— e /9 In)
Langabeer 4 I TEAE AML SR, EVIL £k R
WARE W, SH5TGKR, ZHCHkRE EVIL 7
WHRIB SRR BUGHIE P EVIL R H Rk R
JE AR EISE R E P, ARBFSEIESE EVID 235 BH M
AML BILS 17 FE CR R WAL, s 2.
I BT RS A R Z SCkIRE EVIL S8 RIES5 AR

WG M, EAMERNBEEL Y ERTE, MR
— S i, 28 B A 1 5 0 A DG 2 R 4 BCR/ABL
FLT3 78 BAf A S A e pLa], B e as A Sk
HEERE EVIL HPEER—AER 2T P, A&
TR 2H 3 A S — A BT LIPS I W WU, mist T
EVIT PHA R LA BN SR k)T 7 5o
FAN, A2 R LEE B EVIT S FEE Y
AML BJLIE TS 25, i H R P 3Rk el AR A1 5 iifs
IREFIFARILWE? AT EVIL HEFBEA) 2
IAYIAAE R, ik ZFHLE S5 A s e & 4
R, IERTAG S, 1R T U A
RESAMBEIER . Kl R 2 Y iR M
FEPR A As O i ELARHIFSE P g B EVI S
F—Lefh A SER IR, b nl W EVIL 3L 15
fB7E AML [ AN 27 1Y, T e 3
HHE AR s e i w2 L, HOg L Ko
BRIt — WP 5Y . SCRRIRGE 7E UL [, EVII
o RIRE AR S AR LR AR R, (AR
&l AML, $R7R7EFEREN AML iR i 2 e 3L A
(R B TRIVE I 21, RS AR 36 7 Si s 4 A 2828 4R
EVI1 7E8E F H I 1) A& A4 5 5 e 5L A U RE
AP B, SRS EVID EEPEAEAE 0 e
NSRS E 2RI B T T
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