Detection of immunoglobulin heavy chain gene
rearrangement in acute myelogenous leukemia
using polymerase chain reaction
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Bl R E MRS B\ T, R 17 B (immunoglobulin heavy chain, IgH) (A FEHERILTH 71 b
NA TNV T4 =Y arFROTHARSK TS, BEPCREEZHVTLEDDNANLGD 7T F )T 4 — ORI ASAFRIZ
to o 7o, EMEEBMEEIME (acute myelogenous leukemia, AML) 2351 % IgH BT RHB ORI ICET 2 WEEDS % <,
PCREZ IV TORERBAED L ZAMESNTVE Y, KL TIAISFIDKEROAMLIZE VT, IgHRETFHEBOR
R % PCREE (IgHPCR) 2k W #i&L, BHROFESFHRTURET & 42054 % WARNICHRE Lz, PCRIZIGHOD
ST B B MR RSB0 (complementarity determining region, CDR)-3% 32477 4 v —%fTiio7. 1441 (40%)
\CH 7 T — O [gH BET- R S 0, BIRMRIEBIETSH - 251 TiE4Bl (80%) 12, BIETH>72308ITIX
1060 (33%) KB bNI., FY /I VEY Y EHLEL B L EEREEZ TV, 296] (83%) IZER2EM (complete
remission, CR) %#787:. IgH B{EF-FMR% #0758 (gH-PCRIGAER) OCREN64%TH - DI L, BODL Niro
7o (IgH-PCREEM:EE) T 5% Tho 7%, EEROLETIE, 304 A DA TIgH-PCREHEREA35%TH 72D WAL,
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FE a7 VI EEROEEDSHEIL L o TREOR
Elzif LCIRELZALTVDS, S s BRI MTLLT
BEFEERICLIL2EHOV, D, JEETBLIUEHMOV, ]
BIEFOMASHLENMONTVEY, FERshhEs T
T VEEFIRAOD T LT —2 E, FRLICGEING
3O EEAL (complementarity determining region,
CDR) 75K SN 5. CDRIGHIfE L BHEHEMT 2 56T, 45
IZCDR3IZME A D7 0 — Y IZBWTHBNLENEETZ EH
b, BT Ly REFORLTORSEE SN, L KR
ENTELERTHS.

tags /07 1) &4 (immunoglobulin heavy chain, IgH) &
EFEBROBHFRT 7oy bNATY T4 =2 a vil
LoTHibha X znh, U 3REREECE W TBHR
OraFYF 4 —DEBHENDL Lo LeL, 2
OFERBF I EFTEODNAZILBRWE S LEETHLD
CEREICEEAEL, LAbEOBERLIFIATE 2o/,
S50, EE, fefa % T L2 ERS 5 O DNAD T 3 AT
BThD, BERRDEBEo TOMFIZRETH - 2. W,
PCR #:% i\ CIgH B EFFHR & BB TR T 52 7% (gH-
PCRIE) AHE X NS, Z0HI¥ 70y MELOREKT,
BRERICBWTHEEICITZEAEEN W L2520, IgH-
PCROAHMEAHER I, BERIIGHENE L) 2k

FRi945 H 13 HEAM, FHIE6H 10 A%HE

A

IgH-PCRIEIX, PEDDNATHNTE B72012 L HE R R
EEFATHIERETE, ZOLDIERSZRESATHA
IBEFIED Bo CORMPTRTH S, Z0LI) LFHEEH
LTWwa 7o [gHPCREZENEY v ALK (acute
Iymphocytic leukemia, ALL) 123\ THUNEFEREOREIZF
HahTwa™w —%, AEEFHEOLM (acute
myelogenous leukemia, AML) (243, B 8EERETEIHI B
B v SRR 2 T BB A FAT A, FTOLIR
FEHICBRIAD~ — % —Th 5 IgHEETHER R SN S
D, 72 BHIBANE & 8727 W AMLIZ B W T HHE
MR END ZE0HHHED, EHEIEOLNE ETIUL
YOO BBEENEHEALTVADDIIOVTORE IR &
nTwiee,

ARFFRTIAAMLIZ B 2 [gH BETHREOKREE
PCRIFEVC L WFAE L, BHMROAE L FHEOBHR2WTHERE
BV HRES L 7.

WHRE L VHE
.y =

1993456 F 70 5 199546 B ¥ TR KFEZMI R R E
SHEBLUZOMERKEEZZ L REROAMLEET,

Abbreviations ; ALL, acute lymphocytic leukemia; AML, acute myelogenous leukemia; CDR, complementarity
determining region; FAB, French-American-British; IgH, immunoglobulin heavy chain; JALSG, Japan Adult Leukemia
Study Group; TcR, T cell receptor; TdT, terminal deoxynucleotidyl transferase
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HARANBELKEES V— 7 (Japan Adult Leukemia Study
Group, JALSG) M AML-92 70 b o — L% (£1) 125t~ Tih
ReiT-72350 xR E L, BWHORMLE 2B
WTHET L2, BT 90 R—7 A H— 1% 2 (French-
American-British, FAB) 9|26t - 7. ERGIT 158D 5 84
T, BiA216), KA 1460C, FABZMETIL, MO : 241,
M1 : 5460, M2 . 146, M3 . 760, M4 : 4%, M5 . 26IB &
M6 . 1BITH -7z (F2)., MEREMEIZIZFLFEREEITV,
BEAME LTI T ORLVFE LS —EREPB IR T
=¥ (yooTEr - P, o F T TN TF L — MY
") %L 7. FABSHo MO OB EER BT 3
IONRNAF LT —-EREIEBEEZRL, S6I2, yuo7t

T—F ZAFT - EREENMBRAMBTERERY, o

FIFNTFL— b - AT T — PRI MR TR Y
IRTIERL, INLOBEERBOEREBUOBE L L.
BRI O —D2TH 5 CDIS IR LFEBATHEER L. &
AR C & 7HERTIEEF kO BIT 24T - 72, BB
PR E 3 JALSG DEHEDIZHE U TV, BHEAREHOF
FAZEM C H LB MBLATE % LUF T, SR O R B & /M-
HOBENALN, ZOREF4GEBEEE L -B4554e
A% (complete remission, CR) & L7-. ZRBEMIZEL LW
4% IEEME (non response, NR) & L7-. KEFFECIdEHRE
BB & 45 CENLE{L U 7= EBl iR ot L7z,

. A %

1. MK HUE O T

) > 7% 7V v 7 (Nycomed Pharma As, Oslo, Norway) |z
TARRM E 7213 B L Y SR (sl 2 580, T
DR ER T 7 =44 F A—%— (FACScan, HZA&~NZ |
YTy Ry, BR) WCCEREIEZMAT L2, L
72PRIZCDI3 (AANRZ by - 71 v %2 V), CDI4 (HA

Table 1. Remission induction chemotherapy protocol of Japan
Adult Leukemia Study Group (JALSG) AML-92

Administration

Anticancer drug 7
Dose (mg/m”) Duration (day)

A) Behenoyl cytosine arabinoside 200 1—10
Daunorubicin 40 1—4, 8—9
6-Mercaptopurine 70 1—10

B) Behenoy! cytosine arabinoside 200 1=7
Etoposide 100 1—5
Daunorubicin 40 1—4
6-Mercaptopurine 70 =7

When patients do not obtain CR,

Mitoxantrone 7 1-3
Cytosine arabinoside 200 1-5

AML, acute myelogenous leukemia.

Table 2. Results of PCR analysis and the response to induction therapy

Caseno. Age Sex FAB Sample POX CDI3  B-cell marker T-cell marker IgH-PCR Response
1 73 M MO BM N P N N + NR
2 30 M MO PB N P N N + NR
3 16 M M1 BM P P N N + NR
4 60 M Ml BM P P N N - CR
5 37 F M1 BM P P N P (CD7) + CR
6 66 M Ml BM P P N N it CR
7 29 M M1 BM P P N P (CD7) -+ CR
8 52 M M2 BM P P P(CDI0,CD19) N + CR
9 63 M M2 BM P P N N - CR
10 34 F M2 BM P P N N - CR
11 52 M M2 BM P P P (CD19) N - CR
12 63 M M2 BM P P N P (CD7) - CR
13 48 F M2 BM P P N N - CR
14 67 M M2 BM P P N N + NR
15 45 M M2 PB P P N N + CR
16 61 F M2 BM P P N N + CR
17 40 F M2 BM P P N N - CR
18 58 M M2 BM P P N N - NR
19 15 M M2 BM P P N N e CR
20 58 M M2 BM P P N P (CD4) - CR
21 31 F M2 BM P P N N - CR
22 59 F M3 BM P P P(CDI9, CD21) N + CR
23 66 F M3 BM P P N N CR
24 51 F M3 BM P P N N - CR
25 31 F M3 BM P P N N - CR
26 58 M M3 BM P P N P (CD2) -+ NR
27 39 F M3 BM P P N N - CR
28 52 M M3 BM P P N P (CD2) - CR
29 84 M M4 BM P P  P(CDI19,CD22) N + CR
30 44 F M4 BM P P N P (CD7) + CR
31 72 M M4 BM P P N N - CR
32 68 F M4 BM P P N P (CD4) - CR
33 63 M M5 BM P P N N - CR
34 53 M M5 PB P P N N - CR
35 63 F M6 BM P P P (CD19) N + CR

M, male ; F, female ; BM, bone marrow ; PB, peripheral blood ; P, positive ; N, negative ; -+, clonal rearrangement ; —,
no clonal rearrangement ; CR, complete remission ; NR, non response ; POX, myeloperoxidase.
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Ry by - F49FrVy), CDB(AENRZ bV - T vF
vvv), CD34 (HAENZ b - 74 vF V) CAEEHER
%), CD2 (HFE~XZ by - F4vFrvy), CD3 (773~
vz, KK, CDA4(77—3v V=), CD5 (HENRZ b
v eF4vFrVy), CDT (77— V=) CLETHR
%), CD10 (HENZ b¥ - F4 vV r), CDI9 (77— 3
»Yxv), CD20 (ARRZ bV - T4 vF2yy), CD22 (I
V¥ —, KI) W LEBHIKR)THE. &iNEzEHVTHRAT
LB O R () 4720 % 2B A B E T Bk
Lo, 1L Eo BHBATE S HEOSE, BARRI
Epte L, THIRRAVESRL & ICHE L.

2. Bt RO

Seabright?® G/N ¥ FIEIZfEw, Rk o4 F2 MY T
VHICIBE LT, FLARAE LERL.

3. PCRIZ & % IgH #{ETHH#AL (gH-PCR) Dtk

1) 5 71— DNADHhE

§ Ny MREEAE KA YT P T AENA, AV
OELT L I—VCDNAZREEEE Ik B o LEk®
(DNA Extractor WB Kit, #1t, KM% H\W-ORMILEZIE
MR OBHRIER L ) DNAZHH L7z,

2) PCR

PCR X 1gH D4EHi CDR3 212 S M LR T HRERNE A
FTETIAT— (FUF—Fr /0T —, BR) ZHAVTER
L7220 FUsiiid Tag DNAR Y X 5 —E 2.0 847, 10xBHEHK
(100mM Tris-HCL, 500mM KCl, 15mM MgCl, 1% Triton X-
100) 5.0u1, FHF X 7 LA F FEEHE3u] (2 Th L),
EVABIUTvFEVYRATSFA4v—£50ng, 7TV —}
DNA 0.5mg T, BEM0u1E%25 L) IcHEkemaz. K
BEAIZ 94T - 25 30D LMD, 94T - 308, 56T -
45Fp, 72°C - 154587 3294 7 W nEL, &&EIZ72TC -
T OBMERTEIT 7.

3) BRIKH

WIEEDITERKEEE (3 =7/ VAT 7TERKEKE, A
KL A4 F—, WEF) 12X D 100VEBEFTLO%FR) T 7 UL
T IR NERKB ORI, TF Uy ATOCS NEHE
VALV I A—F— (UVP, 7F3Y, X)) LOER
FTITEEBE L. 2BPCROBMHEI >~ PO — LIZIZALL
(BAII) OfRIHET S B BALL-1 (FALFAFFEATHIIL B SESRAT 7

SEE) 2EV, BT Y FE- VICRER AORHLE AW
7. BFEI—H—k LTIE, Hoellligfh ¢x174 (7 — 5 —4,
ZyRYY—r, BHR) 2HEWw

4. IgH-PCR D # iR ORE

1) #Afatk

BEORIZE Y O— OB EOBREEIN TS E
IgH-PCRASGIE & %2 2 %, T % b b IgH-PCROMHIRREE 2 IRET
T 572012, BHllaMkE W TROERETo 72,

ALL (B#iia) m#fakkTd % BALL-1 % IEE ADFKRMEMY >~
JSEKICTHEBRL, 50%, 10%, 1%BLU01%DBEEL,
ZREFNZOWTIgHPCRIEIC & 1 BT L 72,

2) FRERMEE

IgH-PCROB MR IC BT, LAk B RO B M
A5 BLATFICR Y, REMOEErALNEE, Thbb
CR & 5 8 175 5 T IgH-PCR AT AL 2 0B & #Edl T
Bz, MZEOIgHPCRAGETHERCRERY, 0D
BESLIBICOWT, W@k, CRIE, BEROZLEN
DEBFROEILFMIC BT 5 [gHPCROMAT T o7z, B
A EOEFIH, MBI IgH-PCRAFET, CRECHRLLZ
DIZ1BIDHTH - 72,

5. DNADFESR

Hity &3 5 DNAAFEL (I ERTW A 2 &) ok HER
272602, HEET2DNAKERET ZEMOERIINT ST
54w —%HWTPCR.2 7072, ABFFETIETEF IV CoAT
EFNFT AT 2T —EREFIIHTE TSI/ T-"FH
CTPCR#*4Tvy, @EFTELCHEEIN TS Z LA RS
niz.

6. MREHEMYIANT

SEFEROFEEBIA L VETH T TTIFo 4. EFIKE
i34 75 v —< A4 ¥ —k Kaplan-Meier productlimit method)™
RV, 2EBOCREDOLRBIXT 1 v ¥ v —iE (Fisher’s
exact test) I2TITV, REFFRORBER ST > 77 A (log
rank test) |2 & W RRE L 7.

134 &

[, MRREREEER
FTRCOBETHHEARNIATH 5 CDIBVHETH - 72,
TAUZINA T5H (14%) TB MR ADUE A, 851 (23%) T

NDN J

NN

N\l

FR3A LJH

FR3A : 5'ACACGGC(C/T)(G/C)TGTATTACTGTS'
LJH : 5TGAGGAGACGGTGACC3'

Fig. 1. Schematic representation of a rearranged IgH gene and sequences of the oligonucleotide primers. FR, framework; CDR,

complementarity determining region.
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THIBRIUE P FECTH o7, 282261 (63%) TIEBHER
B, THRSRIE L bzt Ttd o7 2.

L. 3&BEOETESR

BB EHMRIUC & 723260120 THRBKDEIT £ 1T
o7, FOMR AU HEBRBE LTS, AFRIEL G 2D %
6Bz, t(15,17) % 5Bz, ZDMOIEE % IBIFRD 7.

. IgH-PCRER#TER

1. MR EREE

1) #iffatkz By Cois

BALL-l Z# IEH ) ¥ 7SERCHRIML 256, IBEF 1%L Ed N
e/ 70 —F) 74 —5WRTHIELHTEL(H2A). L7
2oT, Mk ER WSSO IgHPCROBFEIZ 1% EEZ S
nr-.

2) BRI COMET

VERBIUERRCIgHEZTEHBRZHRTE N,
CRERCIEMRTE R P o7/ (M2B). LidoT, BHoBMm
A5 BLLT £ CHA T 5 L IgHBETFHBRISMRETE

(A)

)

o o\o olo 0‘0 o
bp) M P SN ok

'-“va__.—d

foie

Naisaiiosd

st

194—
18—

T, BERMARE RO AEDOPCRIEEIISHUT TH D EE2
EX (AR

2. IgHBEETHBROFE L FHETFHNT L OBEF

1451 (40%) TIgHPCRAHHETH -7 (2 (3. “hs
DENZDWTLLTF OB 22 EME L7,

1) FAB4#H

FAB 3 #E MO-M6 O 3 < T O B CIgH-PCRIFHZ 15
BILAEIZFB 7228, & <2 MO, M1$B X UPM612 IgH-PCR 5%
BIA B A A STz (R 3).

2) HIFEEHER

BHERARBUR G D SHIF 46 (80%) 45 IgH-PCRBGH#:TH
D, BHIfERHUE D 30614 1061 (33 %) A% IgH-PCRIGMET
Hotz, Tz, THRAZAVUREMEDO8HIF 44 (50%) » IgH-
PCREBHTH o /2.

3) Btk

et RBELZED LD o 2B 18FIF 9 (50%) HIgH-
PCRGETH o7 (4. FEERFEELRDLBD 14BIH 54

(B)

bp) MP I CRN

Fig.2. Assessment of the sensitivity of IgH-PCR. (A) DNA extracted from B cell line (BALL-1) diluted with normal lymphocytes was
amplified with FR3A and LJH primers. Polyacrylamide gel analysis of IgH-PCR products was performed. Clonal amplification products
were detectable at a level of DNA extracted from BALL-1 cells diluted to 1%. (B) Polyacrylamide gel analysis of IgH-PCR products from
Case No. 5. Clonal IgH gene rearrangement was not seen at CR state. M, size marker ( $X174/Hae I1I); P, positive control (BALL-1); N,
negative control (normal peripheral blood); I, at initial diagnosis; C, at CR; R, at relapse.

b M P 222324 2526 27 28 N

194 —
118—

acetyl &
coAy 2

Fig.3. Polyacrylamide gel analysis of IgH-PCR products from
7 patients (case no. 22, 23 24, 25, 26, 27 and 28). Clonal IgH
gene rearrangement was detected in two patients (case no. 22
and 26). Primers from acetyl CoA acetyltransferase gene were
used to check the integrity of the DNA. M, size marker (¢
X174/Hae 11I); P, positive control (BALL-1); N, negative
control (normal peripheral blood).

Table 3. Relationship between FAB classification and IgH

rearrangement
FAB No. of patients No. (%) of patients
classification examined with IgH-PCR +
MO 2 2 (100)
Ml 5 3 ( 60)
M2 14 4(29
M3 7 2(29)
M4 4 2 ( 50)
M5 2 0(C 0)
M6 1 1(100)

FAB, French-American-British ; IgH, Immunoglobulin heavy
chain ; +, positive.
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Table 4. Relationship between chromosome abnormality and
IgH rearrangement

Chromosome No. of patients No. (%) of patients
abnormality examined with IgH-PCR +
Normal 18 9 (50)
t(15;17) 5 2 (40)
t(8;21) 6 2(33)

Other 3 1(33)

Not evaluable 3 0(0)

IgH, immunoglobulin heavy chain ; +, positive ; t,
translocation.

Table 5. Therapeutic response according to FAB

classification

FAB No. of patients No. (%) of patients

classification examined with CR

MO 2 0( 0

Ml 5 4( 80)

M2 4 12 ( 86)

M3 7 6 ( 86)

M4 4 4 (100)

M5 2 2 (100)

M6 1 1 (100)

FAB, French-American-British ; CR ; complete remission.

Table 6. Therapeutic response according to chromosome

abnormality

Chromosome No. of patients No. (%) of patients
abnormality examined with CR
Normal 18 14 ( 78)
t(15;17) 6 5( 83)
t(8;21) 6 6 (100)
Other 3 2( 67)

Not evaluable 2 2 (100)

CR, complete remission ; t, translocation.

Survival Probability (%)

')
G
T

1 L 1 e
0 10 20 30 40
Months from diagnosis

Fig. 4. Kaplan-Meier estimate of overall survival in IgH-PCR
positive and negative patients with AML (n=35). Overall
survival percentages for IgH-PCR positive and negative
patients at 30 months were 35 % and 63 %, respectively
(p<0.05). =----, IgH-PCR positive; —— , IgH-PCR
negative.

(36 %) A IgH-PCRBFHETH o 72,

4) BIMmIRE

B O B M EREL A 20000/ 1K1 O FE D 18617 1261 (33 %)
A IgH-PCREBIECTH » 72 HIMIREEAT20000/ LEL L OB T
17504 851 (47 %) A IgH-PCRIGMHETH o 7.

V. BHEhR & Fi#

200 (83%) DEENCRIZENEL - (R2). 1A
B LT OEE I DWW TIRET L 72,

BRIR L TR

1. FABS#
FABSMHOMOZ 261 & i) ICRIZAL o7z, M4, M5B
& U"M6 T &FIA CRIZ Lt (&5).

2. HlEREHUR

CRZZ B Ml B RYLE M EET100% (GBI 5H), THiMSA
PLE G R T88% BFIFFT7H), MEL S IZBRUENETTT%
(2261 17#) Th o7z,

3. Btk

t (15 17)T83%, t (8 21)T100% & &\ CREZ T (36).
Yt RRE DR WO CREIZTB8% Th- 7.

4, BIMERE

FIEEE O [ M Bk E 20000/ 1K OBET D CREIZ 94 % (1851
F176l) BB TH o0 L, 20000/ 1 EOBETOCR
FE71% (L7Hip 1240) Th o7z

5. IgHBEFEBROEE L SEFE

CR%|% IgH-PCRIBMERT64% (4BIFHIBI) Zolzatl, B
MERETI5% 1615 204) L ABICERTH -7 (p=0.02). 30
B A OEETOEELERD IgH-PCRIGEHT35%THHDIZ
L, BREBETIZEN%EEEIIERTH o2 (p<0.05) (H4).

% &=

PCRIEIZ L ARMTOFER, 35HOAMLEZ DS b 146
40%) 2% v —F L7 [gHBE TR £ 2o 7. FHIZBHllE
FEBMETIZ80% 12, BHIITEBMRIZB VT 33%IC
%bt.AML*%LbWémHﬁM%ﬁﬁmwﬁﬂd#*
DD LW sl WO D EA DS Lzl
B O M uon%&i%oéﬁ&%nt.wmﬂk
Adriaansen b @2 HERHIB L BENIEIZOVWTHELE
27, HBEITIESAB R T 13%) 2, BEo#mEL DY
2 L 423600 5861 (14 %) CHHB z BOEMEL TV
L#L:ﬂifﬁﬁ%uwTh%ﬁ#/7nvb%ui%%w
T, PCREX 7B £ 20w, [gHBEET PR OME
2B WTPCREEIH ¥ 70y MBI ~BUE A 10058
EERNTWBEY, KEFFEIZ BT IgH-PCR O BJE & Miflakk & A
WCHISEL 722 2 A, MRz y o — R H T A BHEA
1% EE TN TVNIZIgH-PCRBH EHET LI T E
t.Ltﬁoféﬂwﬁﬁfﬁ7D—Vﬁ@&Hﬁﬁ%E%m
EBOTEHANINE TORFEITHTE D o201, WE
ERLNBBTHAOEEILND.

—F7CPCREIZFDBREDR &2 5 Uik LIEB A #E
rhBh, LALIRETOEI A, ARIEL EfEREREET
T D IgH-PCROBETIZ B THBEEL S (Rl E W Hiikid
&w.iﬂ%@im%acmFﬁ;wﬁ%ﬁuomme
PCROBELITH 2 & T, MELAHEST2IBL Lz, NP
@@HKR#%&T%U,uﬁ&kCRwﬂéL,%W%ﬁ%
L7z 1R oW, ERRIC CREEB & U5 KO IgH-PCR
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bFANRBZENTE. IOKRMDEE & HERICIIgHERE
FTEERT RO, CREFIZEALNh o7 SO LR
5, IgH-PCRIFIZIFMIHEZ ML TWAbnEELLN
7=,

1) SERRPUE RS 4 D AML AL B E I T 5 SR E
E&NTWA, Cross b™iE, V) Uy ERAMEO—2TH 5
CD2 A 1061 AML 12D\ THE 217V, CREIZ50%
TCD2DBRUFIHBEL TRETH o EHMEL TS, &
7=Jensen 5 ™3 ) ¥ SEGRITE O 9 B CD7 O AFMHED AMLIX
FRHEARTHDLERELTWAE., DL ) Y SERABE
DHFETH, CD2RCD7% EOTHMHATEIL DV TTFHENH
BORHEESNTVED, BHROBEELY—H—D—D2Th3
IEHBEFOBRR EFRICOVTIHINE CRE SR TVE
o7, ABFFEIC BT IgH-PCRIEM BT B 12 T CR
=" OAEFRELIIABIESEChHok. Lizdio TIgHHEE
FTERBRROAFEZIAMLICBVWTFRETFHEFO—2I22 ) E
AEZ LN

AMLOFHFRARFIZONTIIE L OFEFA BN B O,
Yunis 5 i3 105 @ AMLIZ 2w THE 247\, FAB
SHEML, M2, M4, MbaB X UTM6D f THML M
BREE®DOPIETFHIART, CREIZ14%, EFH
MoOmREIX257FThomtHE L T, Francais
de Cytogenetique Hemotologique 2" b — 7?1 148 51 D AML D
R AREICOVTREITERITY, t (8 21) 22 AMLIZFHEY
BOCREIZ0.7% T, £FHMoPRMEIX1750H, 544
FHEF2UBRTHo - LHEL TS, F 72 Kantarjian 5 i3,
BHEW O AMIREA S I CRFRIFARTH oL WMELT
WA, BE S HBEEO M MRS 20000/ 1L OB TIZFH
BARBTH o2 ERRT WA, REFEICBVTS, ) v 358k%
HEOERE, REARE, HIMREICDOVCHREDR L OME
WERE L7z, ZORKBE, RBEAEARE (8 2) 2F2HOCR
i3100%, EIERELAS20000/p 15k HORED CREIZ 4% & B
e, chicogfLRBOREI ELNL. LirL, V>
NEZHFEOREL HFENRLOMIZEBEERAL N o
7z, 37, RBAEREB L UBHMERKE HEETERBROM
OB ERE L722%, MBIRED o7,

AMLIZ B 2 BHLFHIR T IgH B EF BRI 2 h 5
BHEESATIZR Y, MUL I RHERIZ) X RRDOY—7
—EENTWEY—3IF NV FEFVXILEFIL FT
A7 x.7—¥ (terminal deoxynucleotidyl transferase, TdT) {Z
BWTIBDLNTWVS. TATIIDNAKY 25 —EDO—R&T
HH, ALLOKIS%ICHEEZRTH, AMLO—IBIZ b
REZEFMLNTWS, TAT & IgH BEFERKOBRICD
Wik, Seremetis 5 9426 D AMLIZB T, TATREESI O
0% LIz 7y FETIgHEZEFERR RO L#
EHLTwA, F/Foab®ix52fldAMLIZBWT, TdTHM
Bl 1051 84l &L BmEICIgH RIZTFEBR 2RO 01T L,
TATRME TR 428 R 2B D ABEBE L RO 2T EY, &
DT EMNSTITOFRER L IgHBETERER & OB IC I3 EEMED
Hy, TATR IgHOBEHBEOBICH  EERBE TR b
HERLTWAE, TATITIXAMLICBWT, FABSHEO MOX
M1D &3 BRSMEZEICERICHBT 3 LS TR 2.
Gréaves b Pid, AMLIZBW T Y NERRIEPBHETH o 72
D, IgH THIFEZZE (T cell receptor, TcR) D&{ZFEHEM
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Abstract

Immunoglobulin heavy chain (IgH) gene rearrangement in B cell malignancies has been analyzed using Southern blot
hybridization. Recently clonality can be determined using the polymerase chain reaction (PCR). Little attention, however,
has been given to the relationship between prognosis and IgH gene rearrangement in patients with acute myelogenous
leukemia (AML). There has been no report about IgH gene rearrangement in AML using PCR. In this study, IgH gene
rearrangement in 35 untreated AML patients was examined using PCR. Furthermore, whether IgH gene rearrangement can be
a prognostic factor in AML was analyzed. PCR was performed using consensus heavy chain complementarity to determinine
region (CDR)-3 primers. Clonal IgH gene rearrangement was detected in 14 patients (40%). Four of 5 patients (80%) who
were positive for B cell markers had clonal IgH gene rearrangement. Ten of 30 B cell antigen-negative patients (33%) also
showed IgH rearrangement. All patients were treated with a daunorubicin-based regimen, resulting in complete remission for
twenty-nine patients (83%). Sixty-four percent of those with IgH rearrangement and 95% of those without rearrangement had
complete remission. Overall survival of IgH-PCR positive and negative patients at 30 months were 35% and 63%,
respectively. IgH-PCR positivity may be a new poor prognostic factor in AML.



