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FANRGHANA A o] AT} AR Az

Ayt o) shehst. s 7oA

Moo=

o AERHL Tt EFA W8 (]38 CML)
gatel FLAE AN G-groupdl %3 4
AR s AdE 29 Pht Gz e s E A
A) 2] ¢ oH(Nowell# Hungerford, 1960). Caspers-
son 5(1970)) 2|3le] ¢ M A bandWio] /e %
Rowly(1973b) o] ¢]&le] CMLolA Ph' Al G-
group?] GAA sh}rt aAdE o) ol A9
FaAZ Azg t(9;22)(q34;q1D) F e B A
g B glon Ph! G A A CML 79
Adbolyd xg L A FHAH ol vf& {FB3HA ALE
5L gl HToE ERAAESe) waERE Aow
A A ol 9l abl f 4] A22¥ FAH o A=
ber #3274 F@E] Al abl R ARNA B
H3tel P145K ¥l Fo] F3-{-Ad Aol A= P210K
el Ag Bu)ste] QbgtHithE AMEZER] 2 A
At

SANER e A o]de] i Hez
et gled S dd st WEW(ANLL) #
o X FAB 350l o8k M2oll A= t(8:21)(q22:q22)
(Rowley %, 1982)7F, M3ojM+ t(15q7; 17p )
(Berger 5, 1983) 7}, M49l| A+ del(16)(q22) (Ar-
thur$} Bloomfield, 1983) 7} 232} 3£ % Q) o] Abo &
Bauge] lon =EA el (6;9)(p23;
@347t GebE 3ot FAYTE Biw v
(Schwartz %, 1983).

$H FA4 a7y AEHEALD A= (1,19

(q23;p11) (Carrol =, 1984), t(4:11)(q21:q23)
(Parkin %, 1982) % t(9:22)(q34:q11) (Erikson
S, 1986) Bol vy oz Busn gt ojde

BIE SYH A F4NY wow AR o gL
HHGo) FEHY ojare] SHolT) FAE @A
A4 Al FxA olge AR B

stob BT FAZE Slck kshHA el SlojA

9 Ropstn o) whu) st W #e Ak

Azrel &3 A3 @A Aok gk A
oA ShR-AAe} B Ao R NEE F
A7l AL oL oA g FEse vE
TR wEA g Aew AAska 9 uH(Sch-
wartz® Witte, 1988). 2498yl Rud <&
Axpol A= ablg HE3tA] erb B2, src, ras ¥
mos $°] Q2.8 (McClain £ 1984, Diaz 5 1985,
Rossendorff 5, 1987) &¢H-Axtz2 2def 7 ps532)
o] wgh Havh vk (Mashal 5, 1990). A=}
52 479 HuE B2 J4 WEy 3xte] ¥
FHFEANA AAA o] df-HAbel ths DNA
in situ hybridization® A3 A}E B33tzat

gt

Mz
FEAEES st o 2 A e gkt
109 (AML 6% 3 ALL 4'3) o] A ¥ 2 ¢hg-3)
DNA probe(K-ras, erb B2, mos 3 P53).
g

A. A2 s1E 2 M (Karyotyping)

e A

1. 2FMzZo| Byt

FPAE A btk ] vl gelr] ¢s) &
TN 2mlo] FHo AFAE F MoE & lym
phoprep(density; 1077+0010g/ml) 3mi7t o]
= QAAlE e T | Yol 31 1,800rpm

ol 3087t YA E AT AR MEZE
7hed Sl L E0s Eelshe] o) oA s
WhEgh § gJareks '5'*310}&1 QI ghE-oH, E
Mccoy's BABY AR Qa5 98 vl eksl ) £

<=1}l 2] (hydrocortisone, sodium blcarbonate, sodium

Z A 2~ A

Lo o] &) H
nl = iy il % Sl \i

m

At —i> m\o

pyruvate, vitamins, essential amino acids, nonesse
ntial amino acids, glutamine, antibiotic- antimycotic

solution, horse serum, fetal bovine serum, Mccoy's
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5A medium)Z #xHOT £HE ¥ Jupene
W gt BTl E o] &3] 37C wfklol A w)
skt

2. M ES2(Harvest)

Aot Fo} wjedd FF YT MEel colcemide
0.02pg/mis H7lste] 9087 wikstn o 3 1,500
rpm 2 & 3F7F YA E g by G EA S A A
njg] 37C 2o g FAY 0.075M KCI Ao
(hypotomic solution) Smi-g& H7}ste] 37CH 2ol A}
1683 AEES B A o 7)ol v)e] Fn)8ho
—20C W40 sl 114 (glacial acetic acid;
methanol=1: 3) 1miE 37} pipette® o] %
1,500rpm . 2 3§k 14l ¥ e)sled Rfo-g wiga
A Ee] doje] 7} A W7t YA S 3-43]
v ATk of g A ste] WhEol Y M E ol
Holg op(hek Hviste] RHoylA 4lojF & ¢}
o AEE A3 HelAlduk chgol 70% UEo)
TFolE A& slideE HFAZ gHH3 e oy 5
9] ’7‘3": =5 Ho 0101! slide & %\‘3 i

& pasteur pipette®. & 2¥H-g Hojro g}

3. Giemsa bandi

st g wHoz wHol slided 3-4Y7
37C HjFY) B2 dedr W o G-bandE A
AslAdel. &, slide® 60C 2XSSC oo 50%- 7
@70l ¥ the Sovrensen¥] @FHo T Roj:m
’5‘5’401]*1 Az2A171% 33mi2] Sorensen® 2ha o o
1Tmle] B}t iart o] e &9 5724

O3 A 50ml2] E 540 0.03g trypsin(1: 250,
GibcoAl Al F) o] Hot gliz ool 1-3%7F & 5o
Eo Mol 4% Giemsag o] 8587 ¢
R =

=R

B. DNA in situ hybridization

1. Digoxigenin-11-dUTPE 0|28} QR FX}2)
labelling

1pg®} k-ras, erb B2, mos, p53 ¢ HAAE Pstl,
EcoRl, Hind 1, Bam Hl AFE L2 A3A7 £
3M sodium acetate(pH5.2) & 1/10 volume ¥ 7}&} i1
kAl 4 aleohol 25 volumeS 713l DNAE
HA AE -20T WEAANA overnight A]F]5L
o & 10,000rpmel 153 Sl 4§ el stod 42l e

AAG F 70% alcholZ 4 M3tk thA] 919 go)
DA ste] 37C wigr)olA SAHE HZRANE
TE buffer 10 & 3713t 37C g1l A g3
£33} A2} )R A &Y linearized purified® DNA
E dojdl ¥ 95C9] FeEo 1087 HAdAA o
ol B39l o 7)o Baelinger Mannheim 3] A}
Al kitoll FH ¥ 2u hexanucleotide mixture$} 2p-
dNTP labelling mixture® &3t oAl 3x2H
& AUt A 19w 2 23 thA) of 7)o DNA
polymerase?! klenow enzyme 1WE A 7}slgc}. o
g 204 d4Relsle 37C oA o 243
7t FEHSASE g2 32 A)7)7] 993 0.2M
EDTA 2WE H7}3li DNAE A A7) 7] s A
4M Licl 2,54/, prechilled 100% ethanol 750
Zhatdeh, £ NS & HolFE F tubedE —20TA A
overnight A]7131 10,000rpmol A 15837F 944 %a)
3o} pellet& ¥-&¥F 70% cold ethanol 40p& %
AgE F ohA] 919 o] 4R Est 37T wj g7
oA M3 Hx A7F 50p TE buffers] 5l

2. Hybridization

oA 7je®E Wyl o wEolW FGa
slideoll hybridizationg 4 A&t} Prehybridiza-
tion YA|8A] g4kon probed] B]Eo]H<Q H
& Hx37] Y& slideo) DNase-free RNase(10
Opg/mi) 100W & &3 coverslip& ol 1417t 71
37C Wl F7 ol A WA E coverslipS # A3+ slide
B A&Her EH4E 4813 alcohold o] &
Bt Bpgh e 37C wikrlol A @A Az
Zt}. 50% formanide, 10% Dextran sulfate, 2XSSC,
0.5mg/m! sonicated herring sperm DNA} 1mg/mi 2}
digoxigenin labelled probe®] hybridization mixture
£ slideloll 50 ¥ 21-&%F 37°C vi 7)ol A 1441 7H
7he wiFstAdct. olwl probedt P 72C A
27 A 1081 H A Rt

Coverslipg # A3t 3 slideS 4ol A 5871 33
2XSSC &9 o8 HA3 FH3 F 9 dFA5 0,
1% Triton X-1008 98 -& o] &3} dgoA t}r] 3
b #AE g o dFHer 38 FAsY

3. Detection

Slide & 100mM Tris-HCI(pH 7.5) &%, 150mM
NaClg oz =M% % 100mM Tris-HCI(pH 7.5),
150mM NaCl& 9ol antibody conjugate® 1:5,000
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(150mg/ml) .2 323l & 100WE slide 99l

o1 & coverslipZ
Wz A7t} CoverslipS

=l

A Ao A 1A v

AAST 100mM Tris-

HC1(pH 9.5), 100mM Nacl®} 50mM MgCl, §H o2

FEA AT oA

ojol 8o 10mlo) 45u/2) NBT}

35u/ 2] X-phos phateE % 7}8led 4143 color & &

HEF 3000 S

Z+zt 9] slide®ioll ¥l coverslips

geF A 1418 7k A Covers-

lipg AAS F slided

10mM Tris-HCI(pH 8.0)

#4343 ImM EDTA &0z #A3] 548 ol

F71500 4

AzA7) thE 4% Giemsa §H o 2

7]
[5]
E-7} counterstaing . Al &4t

ol A HMA o] e Thekdt Fel® et oh(Fig. 1
29} Table 1). 3 ©]4} %= monosomy, trisomy 2
tetrasomy7} 2| WERG o™ G g YR x b
A WERRtCE 2 A ol BAFMA, Wit W
AEFo R gekdtd Jetoh u gty B
I Qabtd NEgte] MEFHTGROZ FEgH
ol gllerd B]c“ﬁH“é Wy ol ik
DY 7}ztol A B4 29)o] g olde ¢l
Ak ¥ abay “—'3?5“301]’\1 TERA olFe Adf
& o] del(1)(q26), del(2)(p25), del(6)(q26), del
(7)(q35) ¥ del(16)(q24) 9} A x& 9] t(3;10)(q12;
qll)olti Jub-74d oM ™ol de 4
£33 9] del(1)(q28), del(1) (pll) % del(9)(q34) s}

0x
2

109 FAMERoz Avd ] FFAL

Table 1. Cytogenetic assessment in acute leukemia

SER

2] t(9:22)(q34;q12) ©)H(Table 2).

2. EXFHYN 24
FHMERA A FF A BHHE 2795}

Case Type *M.N Type of Karyotyping Counted Chromosomal changes
(subtype) metaphase Numerical Structural
1 AML 46 46, XY/45, XY —22 12 Monosomy 22
(M3)
2 AML 46 46, XX/47, XX +6 11 Trisomy 6
(M4)
3 AML 52 52, XY +6, +10, +21 9 Trisomy 6, 10 Marker
@) +22, +X, ++15/46, XY 21, 22, X del(7)(q35)
4 AML 46 46, XX, ~9, —10, —17/ 8 Monosomy 9 Marker
@) 45, XX, ~9, —10, —17 10 del(1) (¢26)
17 (6)(q26)
t(3;10) (g12;q11)
5 AML 45 45, XY, —8, —10/ 9 Monosomy 8 Marker
(M2) 46, XY 21 del(2)(p25)
6 AML 45 45, XY, —18/45, XY, —19/ 5 Monosomy 15 del(16) (q24)
(M2) 46 46, XY 19
7 ALL 47 47, XX, +9, /47, XX, +8 10 Trisomy 8, 9 1(9;22) (q24;q12)
(L2)
8 ALL 46 46, XY 7 del(9)(q34)
(LD
9 ALL 58 58 XX, +4, +6, +7, +10, +15 8 Monosomy 10 Marker
(LD +16, +17, +18, +20, ++9/ Trisomy 4, 6, 7 del (1)(q28)
45, XX, —10 10, 15, 16, 17, 18, 20 (1D (p1D
Tetrasomy 9
10 ALL 45 45, XX, 11/46, XX 8 Monosomy 11 1(9:22) (q34;q12)
(L2)

* M.N: means modal number
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Table 2. Most common characteristics of chromosome
abnormalities in acute leukemia

Type Chromosome abnormalities
Numerical Structural
AMIL Monosomy 9, 10, 18  Marker
19, 21, 22 del (1)(q26)
Trisommy 6, 10, 21, 22 (2)(g25)
X (6)(q26)
Tetrasomy 15 (7)(g35)
(16)(q24)
t(3:10) (q12;q11)
ALL  Monosomy 10, 11 Marker
Trisomy 4, 6, 7, 8 del (1)(q28)
9, 10, 15, 16 (1) (q11)
17, 18, 20 (9)(g34)

Tetrasomy 9 1(q;22)(g34;q12)

DNA in situ hybridizationg A]8 3 4% AMLe|
A Keras7h A Aol A9 A7t glsiovt ALL
AME A 6 FMA A o AAAL Hats o
2%t} erb B2 AMLT ALL 2.5l A 17q2201 A]
7pll-122 A& o] A5 mosi= AMLA A& 8ql
16llA] 2pl122 AzbEgion} vkl ALLolAM & 8qll
ol 4 1q31, 9q12 ¥ 18ql2& vidtAl Az so Q)
A} FHH p53& AML A+ 17¢2291 A 9¢21-34 %
4q1232 AFE oL ALLAI A& 172200 M &= 2q2
1-2482 A# 5o dAck(Fig. 3, 4, 5, 632} Table 3)

il &t

FANEY 4 10We) FFNEE WYk G-
bandel <)% GMH EHA LE Bap|M 2z}

QA ol4o] gttt o8l AT+ Knudson(198
5)o] A Al wiel 3Fo] 2z} shqle] MM A F4
A el et Ao x}o] 9} of 2} 7} =] genotoxinsel th
A& g zpolof A 7Q1g Ao g Lol
w4 gty H¥HelA FAB /< Aol A
80% H o)A MEFHEH st AT YA HY
A A o] o] Fa3taL K-7EA Q) o] b4 WY S

A WEHew sudAE 9 shbe) A4
ol ol i ol AN & olgel Wi
A5 g T BT of el Aol N 4

v g "IF"IL’“ AL %}46‘5011*1 34 -2 monosomyt}
trisomy i shite] Aol g BPa vz 31
ol My e A °l"c} Bad #4 ¥
Aaibt A AW Fhje A g e FEA AL
A8 o &= Kamada 5(1968) 0] C-G#7te] A4

& A& 9% & Rowley(1973a)+ 817 21¥ ¢
WA zke] AAE vlEsigo. olE  Hwisio
Ogumd 5(1983) 2 t(8;21)(q22:q22) 8 EAHCe 2

st o} sakurais (1982) 3 Swirsky s (198
4)& 8g22= dFel #osh} 21225 BAEHA
grotulal, caimo% (1986) 3 Billstroms (1987)&
21q22+= Aol Bt 8q22% HojEhA] vl
5 AT dey AFE S $EE v sy
ob 3 A HgdaAd WYYl 5FHA A
o] =] AT}

o] dd-tolrel HAFHL t(3;10) (qi2;qlDE
o HaEde o2 e $Asdou old
el w54 ‘ﬂ]"dﬂjr‘n“g WS §h2) 63 %‘" 1 e A
vebgch el fFAE 4 gl ERFAA
6% & 3FAM FHsAL A& agzit— F2 del
(5¢), del(7q), del(9p), del(11q), del(12p), del(16)

Table 3. Comparison of original localization and translocated site of oncogenes

Location Oncogene Site
Type Original site Translocated site

AML K-ras 6pl1-12
erb-B2 1721 7p11-12, 13¢33-32
mos 8qll or 8q22 2p12-13
p53 17q21-22 9q21-34, 4q12

ALL K-ras 6p11-12 9q12
erb-B2 1721 pll-12
mos 8q11 or 8q22 1q31-41, 9pl2, 18ql12
p53 17¢21-22 2q21-24
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Fig. 1. Karyotype of bone marrow in acute myologenous leukemia (AML).
Arrows(—)) represent der(3) t(3;10)(q12;q11), marker chromosomes
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Fig. 2. Karyotype of bone marrow in acute lymphocytic leukemia (ALL).
Arrows(—>) represents monosomy 11, der(9) t(9;22)(q34:q12)
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Fig. 3. DNA in situ hybridization.
Arrow(—)) represents translocation of
K-ras(6pl1-12 —) 9q12) in ALL.

Fig. 4. DNA in situ hybridization.
Arrow(—)) represents translocation of
erb-B2(17¢q21—> 7pl11-12) in AML.

Fig. 5. DNA in situ hybridization.
Arrow(—)) represents translocation of
mos (8gll or 8q22 —» 2pl2-13) in AML.

(g22) ¥ del(20) Bol Biixl9 o} (Sakurai 5,
1982; Caimo %, 1986) o] 2@ M= del(1)(q26),
del(2)(p25) del(6)(g26), del(7)(q35) % del(l
6 (2O = JeEReY durzeon dAdxold F
HEL b frdabey Ao vty geA 2
th(Knudson, 1985). F4A¢] £ wilof M=
Heim3} Mitelman(1987)& 4 w)s74 =3y
el 15004 Yeiicka BasmA 4, -5 7,
+8, +213 Y7} #H = 53] -73 18]
0% 9 40% 5 Fol FHMAviy Az o,

Fig. 6. DNA in situ hybridization.
Arrow(—)) represents translocation of
p53 (17¢21-22 —) 2q21-24) in ALL.

Mecucci 5(1986) & +48 53] =3t o] 4
Holl Aol 678 F 3WolA +6, —9, ~22 W] &
sl g e S5 72 oj4g FHd
2 Wahgo] vpeFstA ettt §4 da4
WP A= o 2/3oM FGAH o]Fo] viERLH
B3l Ay elrt g4 vyt g oA B
H %o} 30% ©]4 oA hyperdiploid7} VIE}L}=H)
A 57} 47499 49 9F 20% o) vEpU D
12% Aol M G2t 5071 o4, 10% A%
o] 4 hypodiploid® “El}E Aol ikl Wil
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liams & (1986)°] K313} ch. o] ol A& 475 9
T gt WY rjol A FAE 5ot 45, 46,
47 18] 11 582 JERNT) A a4 W E Y o) 4
A olde F4 M o wEYRg 2
ol do] & theFstAl et HHE e t(9;2
27y 44 dutp A wEwn dad by Z3 g
Bolul Ale] A= 15-20%, 2o} ”%l:
% 5% AEE HFtla Bloomfield $(1986) &
A3tHh o] AEAA FA dubrA HEy 3:2}4
4% = 29olA t(9;22)(q34;q12) 7} JERGTE &
£ ol o] 4o del(6q), del(9p) 183 del(12p) 7}
E A o]} 31 Heerema 5(1985) # Chilcote 5 (1985)
2 Raimondi %(1986)¢) Zt2f FA3lgort & 4
A= 3 BAolA del(9)(g34), = T2 33
oA del(1)(q28) 3} del(1)(pll)o] EAlo] vepd
ezt FFAAT 53] del(9)(g34) % 2+l 46,
XYl EzbojA HE B7l o FAA Ak 34
o2 M8y 1(9;22)(q34;q12) oM 9] HaRr g
o} dA) st m o] 9o H-HAF ablo] EAY
3}9_@_ :J.x—) cgg}:‘lzﬂ uug Lo 299 05 4] Xl—_Q,]»oﬂ

ok

4

n&L)i

xst= FAA) berB o} gv‘-’r‘d/(} ablo] v UHT
BAZ A&A2 YZrE ok AN A 288}

Me +210] 7k ddbERl el +6, -7, +38,
+18 131 —20°] A2y olEL FTxEFEs} e

o|x}4 Hejeti Bloomfield 5(1986) 0] &l § u}
9} #o] o] A¥EoM= +8 +98 71X A$9
+4, +6, +7, +10, +15, +16, +17, +18, +20
L ++98 e A8 ¢ 118 7Fd A4 ey
ALL® 43 ¢] & F 3o A= 2l Wyt glo)
Williams 5(1986)°] 43 ui9} #o] 22l W
ste FxA< w3ty o3k ez Ag4En
I Hels gt 34 BEye 4fEA
3 AFo A McClain(1984)& 4] ¥ 3 ol 4
erbB2, src$} ras GF-ARE] FEH o Z wH v
o] A3 YTt 3+ Diaz 5 (1985) 7 Rosendorff
T (1987)& c-mos7t 4 Hldab-pA] Mg ol A
e Fy s FF3I¥ . Smith 5(1986) 2 p53
GRA ] FHe] FA v duprad WY A
AX veEbdohal £3589 00 Mashal 5(1990)-&
ph(+) 4 o743 DN@PFA = ps3
mRNA2] Z7]9] wiste ot wy ot p53nk
W) HEHe Be A5 (Linzers Levine, 1979;
Clarke &, 1988; Lubbert %, 1988) ol A v}oFalich.
Y da7A WEe AEF HL60o M+ p539) A

Bl 9& Wolfel Rotter(1985)7} B 3tgch 9
BHUuEE MR gt B HHN A A RH 4 £/
dH-HAAE (K-ras, erb-B2, mos, p53) %, k-ras®
9t M FFolM e HA4 vdaFA B oy
FHYBTAH WA T3 Ao AN 9
o) vl & t}2 A E A hybridized ¥ signal©]
vl A Vel out MERAEE el dite}
x| atA] 7] W Eo oleigt FAAES sl Mo B
ol gt ol qhfAA Tl d) A7 Yl A
o2 U2 AFs] #AstE Ae olF £
A7} 1344 o) € 231 H o) & 23l B B AL
EHglen ol A A A &sER ofyH
CAH OB 4E g43F A=Ay 71-de o1
eoh e AERAGH B A9 Bmy
A1t 2 GAA A FANY ) Ao
341}7} U Qo wg *ZHEV“ R 2o *ﬂ
o] Q= fHxE ofd HFHRE B 5o 9)
- E-EATEA 2l o 7o) 45“*13 o2 A
el At o gasida 47tE

é

i \-‘\)‘ ’i‘

L
i

‘E

1y o
Ry r‘o

(@] oF
-4 =

BEY galo] FLAEE o] &3y
MEFHSA 7 oA A (kras, erb-B2, mos,
p53)e] &Y FFE &47] A8 S+HAXE AR
gt G-bando 7 GMAEHL 3T DNA in
oj &3t AH A &3 &

10 9] 4

situ hybridization2
& #Hstgrh

P A3 AR T2 WEH oM B
A1 G A A 9 (1)(q26), (2)(p25), (7)(q25), (8)(q2
6), (16)(q24)9] A& t(3;10)(ql2;q11) 8 #
g o) EAHo|glon ut A WMy gloj A=
(1)(q28), (1)(p1D), (9)(q34)2] A&} 1(9;22)
(g34;q12) 9] d#go] FAHolrh

FHAte g3t F5E dotrr) 1% DNA
in situ hybridization®] Z3E KrasE A3k A
Mo 4f-AAk(erb-B2, mos, p53)7F QYA 1
dubtd MW A} B Az edAw
ol &€ X7 AFEA o] Ao}l UX &R gretr)
o] el 4AE TS H A1 F 29 Gl
HANEH o fojsts FYKFAA 2AGHR
A2 s a1 Ao @A Aol QL= frA A A Wy
dstA ol A8 Al FHATE EAgca A
2ty ol H¥elM #HA3t¥ erb-B2, mos ¥ p
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Chromosomal Aberrations and Oncogenic Translocation in Acute Leukemiae

Sung Ik Chang, MD; Chang Heon Yang, MD*

Department of Anatomy, Keimyung University, School of Medicine, Taegu and Department of
Internal Medicine, DongGuk University, School of Medicine Kyungju, Korea*

To investigate the specific chromosomal abnormalities and role on oncogenes in human acute leukemia,
bone marrow cells from ten cases of acute leukemia patients were cultured and karyotyped after G-banding.
DNA in situ hybridization was also performed on the same samples with K-ras, erb-B2, mos and p53 oncogenes.
The most characteristics of chromosome abnormalities were marker chromosomes, deletion types of (1)
(q26), (2)(p25), (7)(¢25), 8(g26), (16)(q24) and t(3;10)(q12;q11) in AML, while deletion types of (1)
(¢28), (1)(p11), (9)(g34) and t(9;22)(q34:q12) were found in ALL. It was found that three oncogenes
(erb-B2, mos, p53) except K-ras were activated with translocation in both subtype leukemia by DNA in
situ hybridization. It was obscure that chromosome aberrations and activation of oncogenes were not corelated
by individuals. It is presumed that acute leukemia-related antioncogenes are located on the chromosome
1 and 2 and direct activating gene causing acute leukemia in oncogenesis is located on the chromosome
9. An activation of erb-B2, mos and p53 is related to the secondary effect on oncogenesis in acute leukemia.
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