— 564 — BERERKFZER 2015 ££55 40 £ 4 #7 ( Journal of Chongging Medical University 2015.Vol.40 No.4 )

ML 38 P 9
PEFC WAL A% A WA e Aot 2 B v 2Pk E1 L (1932 W
3 RN #.% FHHEEE,RXT,F B, #H

(FERERR AR LB BRI R TRl L L B BRI A A a T i St % LR F BT B S =
BERTTLE AT B ARPIRISIA SR E PR G ES D, B 400014)

DOLI: 10.13406/j.cnki.cyxh.000598
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Improving the diagnosis of acute leukemia by applying FISH combined with

G-banding chromosome analysis
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[ Abstract]Objective ; To investigate the diagnosis of acute leukemia by applying FISH combined with G-banding chromosome analysis.
Methods : Bone marrow specimens were collected from 410 children with acute leukemia(AL) from 2011 January to 2012 December.
The cells were cultured and chromosome analysis was made by using G-banding method. Among them,57 AL cases were simultane—
ously examined by FISH with their corresponding alteration genes. Results : The chromosomal abnormal rate was 41%(168/410) in 410
AL cases. Among the 57 AL cases simultaneously examined with FISH and chromosome analysis, the chromosome abnormal rate of G-
banding method was 52.6%(30/57). However,the abnormal rate of FISH was 68.4%(39/57). The consistency of G—banding chromo-
some analysis and FISH was 82.5%. Conclusion . FISH is superior to G-banding chromosome analysis when analyzing chromosome
aberration in acute leukemia. Applying FISH combined with G-banding could improve the accurate and reliable results for clini—
cal diagnosis of acute leukemia.
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e 2011 4 1 H 2 2012 4F 12 H SERERR2#ME L
FERE 410 FIE G2 A 20 H K (acute leukemia, AL) H
JLE AR A, v o Ik EL 20 1 S (acute lymphoblastic
leukemia, ALL)251 ], ZPERE 2 F L (acute myeloid leuke—
mia, AML) 132 8], K432 20k IS 27 41, KE6 o BILLL Sk
B L = SR R RIA L, Hodr 57 F 20 A s
LRI R4 T 9% G AR FISH A6, Hedr Bk JUL 35 4, &
PEEJL 22 1] P4 1 & ~16 5 (T3 8.4 %),

1.2 fafeif A% S 4hm)

WA LA BEARAS . AZE 24~48 h KRR IR,

PRSI 2 H A A Y ORBR AR G B . AL AR R A
A3 % [ i 44 V] (ISCN, 2009) YA AR
1.3 FISH #nl
1.3.1 #%EF W Vysis A7, 1(15;17)1(8321)/1(9;22)
A i PRI 359 by e R TR A, 11 S8 SR L
TREE, 8 SO N B SRR IRE
132 2438 BEFRMEBEANAR A, 60 Cil i &4k, skt
RAEY 8 W(HREF 0.5 wl K 7.5 wl) FA458 X0, 36
B, 2524 72 CRE 2 min SO B TR A 37 T
18~24 h J& , MKIKFLA 72°C 0.4 x FrEEEREM (sodium saline cit—
rat,SSC) 1 2 min, 2 x SSC/0.1% L IEFHEFETRE 2~ 1 min {22
YE BT, I DAPL & 9% | 35 5,
133 2OGEMEIME  F Olympus BXS1 %5 BB =
LGRS AN oAl N A A O ) o ot (== 3 U 8
500 TR HAANNE, P13 BHM: A Y T 40 L X6 Rl A R PR STt
EFE AT I 2 41 2 AR AT ES 1Y 4 443855 (2R26) , B
PEAA AT AL 14T 1 2850 B5 Y 2 ANME SR 2 A3 (ol i Ry
55 (RG2F) 8RB S 155 . X T 11 Sk MLLKE:
PRISRUG, IE 8 Al Rl I 2 A8 Emh 5155 (2F) , PHE 4R nT
W12 1 M1 A ARA RS (RCGF) . XTT 8 Sk,
ERAMIAT I 2 NS5 (2R) , PR AT WL 3 AN2r s
F(3R),

2.1 410 4] AL BIUE GRS AT R

S EROL 227 01, 2otk L 183 ), B Ao kel 1.2:1,
rBALL LB W Fh 1.2:1(137/114) , AML H LS 2 L)
1.2:1(72/60) , AL S8 309 41%(168/410) , Hoh ALL S %
g 37.1%(93/251) , 454 S8 40 1) (43.0% ), BCH S 31 41
(33.3%) , FIEFHA 22 11(23.7%) , BAKEE 5 24 151(9.6%) .
8 ALL BB LR L1 A 12 2 32 AML 5% % 55.3%(73/
132) &5 575 55 611(75.3%) B H 5% 12 $1(16.5%) , i

Wl 6 11(8.2%) , A 3 1](2.3%)1E AML B JLF L)
M2, M3 Fll M5 b=, Ge A R S R A6 I3 1.32) .

#®1 ALBILLAERHE

Tab.1 Chromosome abnormal rate of acute leukemia

MBI SR B R RIS E A

G (n) (%) (%)  H+(%) BF(%)
AL 410 168(41.0) 33(8.1) 111(27.1) 27(6.6)
ALL 251 93(37.1) 30(12.0) 84(33.5) 24(9.6)
ALL-L1 96 28(29.1) 14(14.6) 39(40.6)

ALL-1.2 125 49(39.2) 12(9.6) 39(31.2)

ALL-L3 10 6(60) 1(10) 2(20)

AT 20 10(50)  3(15) 4(20)

AML 132 73(55.3)  2(1.5)  21(159)  3(2.3)
AML-M1 4 1(25) 1(25)

AML-M2 38 23(82.1)  1(26)  7(184)

AML-M3 25 15(60) 5(20)

AML-M4 6 5(83.3)

AML-M5 29 15(51.7) 5(17.2)

AML-M6 5 3(60)

AML-M7 9 4(44.4) 1(11.1)

ASH 16 8(50) 2(12.5)

TE o+ AIEH R (RT3 2R < 20 13245

x2 ALBILLEUESR

Tab.2 Chromosome distribution in children with acute leukemia

A AML(n,%) ALL(n,%)
EH 57(43.2) 128(51.0)
IR A5 14 (47~50) 7(5.3)

AR (>50) 2(1.5) 26(10.4)
B Ak 1(0.8) 2(0.8)
~1/1q 1(0.8) 1(0.4)
+8 1(0.8) 2(0.8)
+21 1(0.8) 2(0.8)
1(8:21) 18(13.6)

1(9;22) 15(6.0)
t(15:17) 12(9.1)

t(1:19) 2(0.8)
t(11;14) 2(0.8)
t(411) 7(2.8)
1(8;14) 3(1.2)
HAthy 30(22.7) 31(12.4)

2.2 57 ) 3 &4k 4brFe FISH 4] 45

57 5] AL L, AML20 5], ALL37 18], A Bl R v ek ik
AT R 3 R ) FISH A&, 1(9;22)~BCR/ABL J:[K 32 4] .
et br 0 15 4, FISH Rl 5 22 4 51(15;17)-PML/
RARa JE[A 12 ] . Je A 50 B 5% 5 i), FISH A&l 5% 6
%1 ;1(8;21)-ETO/AMLI FE[H 6 ], Ye @ikt % 5 i, FISH
Rl 525 6 i) ; MLL SE04 4 9] Ye (afR /A 5% 2 ), FISHAS:
TS 2 15 4T CEPS R UL, e iRk LB 8 &
o (R = A5 T FISH BT &I 3 4] (3% 3 .38 4).
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Tab.3 Results of 57 acute leukemia cases with both in chromosome G-banding and FISH analysis

J A A
RN Bk TS0
1 % 11 46,XX,t(15;17) (q22;q11.2)[4] M5 P-84.8
2 %108 45,X,-Y,1(8;21)(q22;q22)[20] M5 E-94
3 %10 45,X,-Y,1(8;21)(q22;422)[20] M5 E-95.8
4 &7 46,XX,1(8;21)(q22;¢22)[20] M5 E-82.8
5 % 8 48,XY,der(15)t(15;17)(q22;q11.2),-17,+21, +mar, +mar[19)/46,XY[1] M3  P-93.6
6 U 1 46,XY[9] M2  M-0
7 B 10 46,XY[49] 12 B-0
8 W13 46,XY[49] I3 C-756
9 & 1 63,XXX,-1,-9,-10,-13,-15,-20[3)/46,XX[8] M2 C-61.6
10 B 10 46,XY[49] M5 C-7.4
11 % 9 46,XX,1(9;22)(q34;ql1.2)[11]/46,XX[9] 12 B-688
12 4« 8 46,XX[20] L2 B-69°
13 3 2 46,XY[20] L2 B-63.4"
14 & 6 46,XX,1(9;22)(q34;q11.2)[4] 12 B-97.2
15 %« 7 46,XX[20] 2 B-0
16 B 3 46,XY,1(1;9;22)(p36.3;q34;q11.2),1(8;15) (q22;q15)[191/46,XY[1] 12 B-96.8
17 5 3 46,XY[20] L1 B-0
18 J 4 46,XY,1(8;14)(q24.1;¢32),add(11)(q22)[5)/46,XY[2] 12 M-86.4
19 % 13 45,XX,der(9)t(9;18) (p22;q11.2),-18,1(9;22) (q32;q11.2) ,der(22)1(9;22)[2] L1  B-65
20 B 11 46,XY,der(19)1(13;19) (q13;p13)[20] M2 P-0
21 B 1 46,XY,1(4;11)(q21;q23)[4]/46,XY[4] L1 M-76.2
22 B 10 46,XY,1(9;22)(q34;q11.2)[20] 12 B-96
23 B 6 46,XY[49] L1 B-49.2
24 B 6 47,XY,1(9;22)(q32;q11.2) ,+der(22)1(9;22)[11]/46,XY[9] 12 B-10
25 B 14 46,XY,1(9;22)(q34;q11.2)[13)/53,idem, +4,+6 ,+8 ,+12,+15,+22 +der(22)t(9;22)[7] L1 B-74
26 J 14 46,XY,t(10;17)(pl5;q21)[10])/46,XY[10] M2 P-0
27 95 46,XY[8] I2 B-88.6
28 & 7 46,XX[20] L2 B-0
20 B 13 46,XY,del(15)(q25),der(17)t(15;17) (q22;q11.2),del(18) (q22) ,add(20) (q12)[5] M2 P-92.4°
30 %5 46,XY[1] M5 P-0
31 9 10 46,XY[16] L1 B-0
32 B 5 46,XY,1(9;22)(q34;q11.2)[20] 12 B-99.8
33 B 13 46,XY,1(8;21)(q22;q22)[18)/46,XY[2] M2 E-95.8
34 & 8 46,XX[20] 2 M-0
35 % 14 46,XX,t(15;17)(q22;q11.2)[20] M3 P-83.8
36 9 8 46,XY[18] M3 P-0
37 4 10 46,XX[20] M3 P-0
38 & 12 52-57,XX,4X,+X,42,+4,45,46,1(9;22) (q34;q11.2) ,+10,+20, 421,421, +der(22)1(9;22)[cp7}/46,XY[13] L1 B-93.4¢
39 B9 46,XY[20] M5 E-3.8
40 & 4 46,XX[20] L1 B-0
41 55 46,XY[20] M3 P-0
42 L& 14 46,XX[20] Ll B-7
43 B 8 46,XY[I] 2 B-0
44 B 8 46,XY,1(8;21)(q22;q22)[20] M5 E-89.6
45 B 13 45,XY,der(9)1(9;22)(q34;q11.2) ,der(14)t(14;22) (q10;q11.2) ,der(15)t(9;15) (q34;q10),-22[20] L1 B-98.6"
46 J 13 46,XY,1(9;22) (q34;q11.2)[20] 12 B-984
47 B 16 46,XY[20] M3 P-102
48 J 5 46,XY,t(15;17)(q22;q11.2)[17)/46,XY[3] M3 P-13
49 & 9 46,XX[20] 12 B-0
50 & 13 46,XX[20] LI B-456
51 % 3 45 XX, der(4)t(1;4)(q25;p16),der(7)t(7;9) (q21;q12),-9,t(9;22) (q34;ql1.2)[4]/46,XX[15] 12 B-714
52 & 15 46,XY,1(9;22)(q34;q11.2)[20] 12 B-9
53 510 46,XY[23] 12 B-7.8
54 & 4 46,XX,del(9)(p13),t(9;22) (q34;q11.2)[3]/46,XX[17] 12 B-10
55 H 10 46,XY,1(9;22)(q34;q11.2)[20] 12 B-33
56 & 4 46,XX[20] 12 B-0
57 & 7 46,XX[20] 12 B-0

IE :P: PMI/RARa; B:BCR/ABL; E:ETO/AMLI ; C:CEP8; M:MLL; a A4k ABL JEIA (1R2G) , b—d 2 AETERIA 5 S, E#0-R AR I AR | 4350 2
(2R2G1F)/(2R1G2F)/(1R1G3F)
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Tab.4 Abnormal rate of 57 acute leukemia cases with both chromosome G-banding and FISH analysis
JT S R % (n) Pt 582 (nl% ) FISHS 4% (n/% ) — 3 (/% )
BCR/ABL~t(9;22) 32 15(46.9) 22(68.8) 25(78.1)
PML/RARa-t(15;17) 12 5(41.7) 6(50) 9(75.0)
ETO/AML1-t (8521 ) 5(83.3) 6(100) 5(83.3)
MLL-(11¢23) 4 2(50) 2(50) 4(100)
CEP/8-(+8) 3 3(100) 0
Fifs
Gt 57 30(52.6) 39(68.4) 47(82.5)

34 WY ARRG I FoR R K Bk JLAN LR (B AE FISH Kb, 3 Bl iR 2 BRI T PML/RARa DK (29 0 BAYE ) , 1 GG 1
CEPS ( Ky PHYE ), FISH Z5 5B A FE R BT . — 3k * RSN YL (o RN FISH AN 25 RARFT & (G IE R S H )

B0 8w

B OBE B ona B8 5z B

n u

R6 62 8D— %8s 20 @9
LL L1 pay qae 3 é
it

Yett R .46 XY, der(15)1(15;17)(922;911.2) , 17,421, +mar, +mar[19)/46 , XY[ 1], §i 3k Fm YL ik 5 17 BB
a7 s FISH A& ; nuc ish(PMLx6) , (RARax6) , (PML con RARax5)[450/500)/(PMLx4) , (RARax4) , (PML con RARax3)
[18/500/(PMLIx2) , (RARax2)[32/500], #i3k 27~ PML, RARa JER 5 (1™ Az i) il & S

E1 1 fammEEILEBEER FISHPML/RARa) 4R
Fig.1 Results of one acute leukemia case with both chromosome G-banding and FISH analysis

2.3 57 ) AL #ILE &4k Fe FISH 5+ F

57 ) AL FBJLHY, G A (1) 55 %K 52.6% , i FISH
I B S5 RN 68.49% , FISH A6 #) S 5< BH h pe FYe (A
0, TR RS DU BT B AL PR ey 2 o i R A — Btk 31
82.5% (& 4) o FEATIN ) S Bl v | Yo €0 (ARG U N BE A 2 5
PREEAY S8 Je R T LU 5 FISH A HEA T3 2« 2 it
FISH Gy =t 2 Al A 55, mE A S A5, 45
BYLOARIHT T UL B 1 25 17 5, £ 2 4% mar, 1] mar &
M2 AR S AU I 1),

3 3 i

L A2 T T B B B i ek A, K2
FUB LT EAERBETS , AR BE 8L BOR—E FE
Sz X O, EE IR BB R ) L2
PR e 4 R b X e R 8 — i JL2E RSB, BR B

ML PO 120 SRERAE , 4RI 912 (AL HUL 250
B WEh T B RGHR/ K b X A s UL,
AT 410 51 GRER T 5E LR 1 196 41 38 4 ek
JE 19.69% A4, PR A 5 1 M IS W e B2

LA G A oy FE A e LR AR B 23 B R A Sy 2k
F LA I A2 W B i fe — o B A ARG 3, (HS
F T 15 5 A 245 = BY il A, DL
S A A G A Y I 5 B AN (ALL I
IS TR T, DRI G A il 25 B AR RHIG , 2
H 70%~75% , A4 7R B R ALL il 45 151K 88%,
B BAKT AML il 25 BT 98.5%) , TE i & LT
377 AR A 111 1] (29.4% ) A 3K B) 43 B b (1F
WRIIARTTE 20 o035 ) o B4 AL e ik
B FRRMORR 8.1% , HPHE ALL rh R MUR Ny ik
12% ., AR GRS Y AR B0 58 R0 41%),
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D S ARG AR, B B, HERE A O, (HAZ A
IIHTASZERET I BR R, BEXT 4 BB YL o A | 1 S ik
ARG AT SR A 35 A2 A BT AR BT S R

20 i 35 1 = e £ PR A AU 23 B L BEAG T 2] 10~
12 Mb K/NESH FISH BEZMT 20~50 kb FARFLE
AR R AT LA 38 3 FISH A, o] LK 20
i A 25 A H 2R A 52.6% 42 155 5] 68.4% , 5 ik
HIEAAF , FISH $ARAS 52 55 352 40 g v 199 50 2445 5
B BCR R G DR A A B R R R S A TR
WA, T HECECE S A B R 6 B AT R A
H, R /INTE R S ARSI, FISH 5 2 2041 5 4
JETTRE 20 35 AL 25 S R B RG H R R T Rk
CARZAII I L . FTEARDESY 2 Bl HI+, G B
7 Y AR BT 50 AP 2R R B 1
Wy BUGATAE 8 SYNR =15 (HEATE M el , Yo
ARSI EE BN TE R H FISH K6 8 S Yu ik =
FAA, o0 244G RN 0] A 200 it S v A HH R 22
(RPN 4 rTRE R R, H— g ki 2
FIEE IR AN I 0 B e, B 40 i B
/NF FISH T80 R S5 Al M A A o AT 1
BRI 200 M FET 0T st 1) 4 1 — A PR 4t e, 44 i )
WA RIS RS | 3 S I BGRB8 5
e e,

SR ok 40 I LS (acute promyelocytic
leukemia , APL) HA FHXT 45 55 AUIE 5 ik SR 5+
OB e R e 1] A1 U 9 e o8 B (1S B R £
PRKG A ] WY € (15;17) 228, 23Tk F bl i@
i FISH i PCR 77 K0 5 +(15;17) MR
PMI/RARa fil &K, 7£ 4 4] PMI/RARa 53,
FISH A 4= 4 FHME , i 40 st 15 M A 3 9 BH A %
1 BIBAYE, 3 1 w2, YR = «(15;17)
ATREA LA N IR &R H— A58 88 A0 15 5 SR 4 i g 75
t(15;17) S5 AL AEAE 5 H R BRIOE 5 07 (B 454
NG ME 24 G40 ) FIHE APL A1 G5 1 A AE
A REH LAY G W B AR AL LS | 78 W s T b T
Yo AR ELIIR , (HJE FISH A LATE 5Tk
Kl BB e, Rl e T—2e g &R fE G
WA H RIS YR B LR B, FISH W 68
VEATSE50 (1), FISH J532 2 E N ER AT R 0 5
X P L7 B A A A 1) S ARG ¢ S
P HY 33 FIRBESAT AR FISH A 2 3% F 11,
ERAT SCHR AR T X TG KT B4 8L (TG4 2445 Ak
RUIEH ) I FISH b se kil (s 2 W Jay7 5
im0,

1E 16 13730 (Ph) Ye o R K v A5 4 il (a

PRF FISH (25 AR & 34 R Je ta AR BT 1T FISH
FHE X PTHE S Ph AR BHPEAT 5C, 7F FISH BH
Wt 4 FIoRAE IR S8 1 IR 9 S ik ABL
FEREG, 5 3 AR ALR 1 A RTE AL R 1
MEAmAES T, vTReh 2Nk g fi51k
I ANFEMUR S E R 1S ABL JEH 5 1 e
RS F 2N OaAE S, 455 5n FISH Kl
UM T R 25 SR O, YR ar B Bk Pho e
R BHTESN A7 BE 30 H B BRI e ik S, b T Bl
Vi, BUEFIWT, 48 IR — 2 IR E . 1E
# N AT A A BCR/ABL Bl 4155 1 20 i 7 g 2
BCR M ABL SR 7EZS W] A in sk &S &, 1M
JEmA LR A TGS G E XS LA R
SS9 FISH AT & 30—k R 2% e f% i X LUASIN )
/NG TR AN AR BT A 20,

e RSy M T 2 BN S0, 4k R B8, AR
SE T AETEA ETO/AMLI filt G 36 1) IRl B 38 Y
Yt R A ToUk & BRI Rt A 3 S
I Es G YL ks Frin, T HER DL FISH 4604
B, SRS LT EE EmMEES,
AR RS ZE R 77 A4 BT LAGE S P X2 b LA
BRI,

FISH () MLL JEPRRGI , HRRREIH 11 54 (a
A MLL JE RU2 A A7 Sk, (H2 ELACRIR— S Y fafA
R A ST R IEANBE Wos Ok R Yk
AyRTSEARTT DL e R 2 ) 5

S22 FISH #i i G o R 23 A ) K il 3 Bl (H
FISH b HA 7EYL iRk o Hrt it i e R385 51 T k]
AR AOIRET VEA RGN, PRIE 65 FISH AR
Y AR AAT, 2 FPOTTE B ANTS , T I Y 40
WL 2E 55 T2 W, v 4 S R R (A
TR -5 AT e Sy H PRA2 e A 7 ) i B s a6
% KAl

& % x #
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