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Classification and Chromosomal Studies of Acute Myeloid Leukemia in Adults:
Analysis of 300 Patients over the Past 28 Years in a Single Institution of Japan

Michiko OKADA"?, Akemi USAMI’, Kaori OKAJIMA', Hiroko MIURA', Shoko KODAMA’, Hanae SHIMURA’,
Norina TANAKA?, Kenjiro MITSUHASHTI?, Midori ISHTYAMA’, Hiroshi KAZAMA’, Kentaro YOSHINAGA®,
Yoichi IMAT’, Masayuki SHISEKT?, Naoki MORI’, Masanao TERAMURA’ and Toshiko MOTOJI*
!Chromosome Laboratory, Shiseikai Dai-Ni Hospital
?Division of Hematology, Tokyo Women's Medical University School of Medicine

Karyotypes have been studied in various hematopoietic disorders for the purpose of diagnosis, creating a
therapy schedule, and evaluating the prognosis”~?. Here, we report chromosomal findings in 300 patients diag-
nosed with acute myeloid leukemia (AML) over the past 28 years at the Division of Hematology, Tokyo Women's
Medical University. Chromosomal abnormalities were detected in 207 patients (68.8%). Patients were classified
according to the WHO categories'®. AML with recurrent genetic abnormalities included t(8;21) (n = 25), t(15;17)
(n =36), inv(16) (n =8), t(9;11) (n = 2), and t(6;9) (n = 1). Monosomy of sex chromosomes, + 8, and aberrations of chro-
mosome 17, +21, and + 22 were frequently involved as additional aberrations in those abnormalities. A high inci-
dence of complex karyotypes was detected in patients with myelodysplastic syndrome-related changes (AML-
MRC) (n = 133), and aberrations such as —5/del(5q), — 7/del(7q), +8, —17/rearrangements of 17p, and —20/del
(20q) were frequently involved. AML-NOS patients (AML, not otherwise specified) (n = 95) showed a lower inci-
dence of chromosomal abnormalities (27.4%). Patients with the three genetic abnormalities, t(8;21), t(15;17), and
inv(16), showed a significantly younger mean age and more favorable overall survival than those with AML-NOS
and AML-MRC. The overall survival was the poorest in AML-MRC patients with complex karyotypes. These re-
sults confirmed the prognostic importance of chromosomal findings. The structural abnormalities of 11q detected
in AML-MRC were exclusively found in AML with MDS-related chromosomal changes, and not in that with a
history of MDS, which, to our knowledge, differs from previous reports.
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myeloid leukemia, AML) 128\ T b §FH DEREER
FAICERE E B DL BETEAPETE L
BHLPIZENTER, T4bb, t8:2)IXBIT5
RUNXI-RUNXITI & BT, t(15:17) 12813 5%
PML-RARA B& EIZ T, inv(16) & % \21d t(16:16)
281} 5 CBFB-MYH11 B&RZTF®, t(9:11) 128
% MLLT3-MLL B & BETFEMEEBDERZ L
TH5.

RROGEHIEL, BB FROLEKLHLE,
W OB AL 2 AF R & 2O { FAB% 3 (French-
American-British classification)®* 2>, L&
B 7282 EZEMRL 2 WHO S (The World
Health Organization classification) "~ & K & { &
bol EiRoRtkd L OBEFELEZNE ) E
3, RETHEETEEEZETAHAMLELLTENR
FOWN LTI v—T, o7, LT WHO
SHETIE, BT OFERIED 20% UL L% S E I
LT 5720, FAB G Tld& B8R IE BUE BB
(myelodysplastic syndrome, MDS) @ RAEB-T (re-
fractory anemia with excess of blasts in transforma-
tion, FERILHE DT 20% LL L, 30% KGO EE M)
& & 7z E Bl A AML-MRC (AML with MDS-
related changes, MDS BI:EZ{b%fE9 AML) (24
HEhsb, £/, AML-MRC 2%, MDS B#E D4t
REE (2008 WHO 77 HHDOE ) kBT HEH b &
Fhb ZLTC, BEURERGEBIOCHEEDCD
BIEBITIEHRBE AML & 8, Z20fD% { DiE
B3 FE 4 E B o AML-NOS (AML, not otherwise
specified) 2 EN5.

AT, REZFERRZRELBERAR TS
% 28 FEHDEB DO H 2 5, 300 Bl AML IZDWT
Bohl-gemikotiiERs WHO 58 & FAB
EDORIEETWRNL F LD, R, WS
H, AFHMOTERR C2BEO®mER & L
7=.
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1. WRHSVREIMRE

19824 5 B ~20104 11 A o #, %#icTAML
LW sn, FEARSHTATRE Th o 72 300 B
LT, 2RHEELSBLCBRAFRNICE LD THRE
L7z, AR Cld, BBEh WHO 78 ICES VT
L, FABHEHE DN TES X9, Tablel i
00BOHRZ F L. FEDELTFREEZET
A ELFERL AML 4% 72 %1, AML-NOS %% 95 %, AML-
MRC 28133 BICTH o 72. AML F&5E LLRT ISt B

&5 B IE D & B FEBIDS 19 Bldp o 72208, {bEERER
TR e E OWBBE O M A I RER b 8 Bl
EEINTHOTHEREAML E LTOZ V-7
DT bl B, NREHEOTFT—FHEH
WKELTE, wREZERORAFETHA.

2. IRETRITE

FEEDOMREEE AML (69 #1), AML-NOS (93 %) &
AML-MRC (130 %) (22T Kaplan-Meier #:12 &
D AEFHEST 2T, 3SBOBMTREL L (Fig
D). #EERE AML X, I OLVW=00% 77—
7, t(8:21), t(15:17) & inv(16) % &b /2R T
Y, AML-NOS & AML-MRC 382/ B OB 7% 2
BlL 3Bl ENEND LB I-SER % v, 4
iz X BB T b b o7z, 72, AML-MRC
IZoWTId, BMBBIRE 2 AT HER (66 5) &
ZOMDIER GEHEMZR OREH L EEHEF %
Ebel 646l MTOREDIT-7 (Fig.4). OS
(Overall survival) 2B LERHERHN T TO
R E L, BB OB logrank test 12 & o THro
2. MET Y 7 b X JMP1002 (SASInstitute Inc.
Cary,NC, USA) ZfEH L 72

F 7z, WEBIOFHEROEDOREE t REZEI
X0, OLE=2>08ER AML #] & AML-NOS
2F O, @AML-NOS &%) & AML-MRC &5 ®
B, @AML-MRCAH ® RAEB-TH 7 7 Vv — 7k
MDS BE OB EELXETEY TSNV —TDMH
THFo7z (Tablel). 2L T, t(8;21), t(15;17) &
AML-NOS #lOHBEEICOWTHEROEDRE %
1TV, CERGI & IRBRRET L 72 (Table 3). Wi h o
FEIZBWTH, P05 ZMATICEEZH D E L
7.

3. REaHAoink

AV 72 BRHE T B BEZ R CRECRAE L S v
7z. RPMIN640 (7 ¥ BEIRIME %K 12% & A5 RTE
RFFERM) ZHWT1~2H, BEL, BEERT2
BRI ZF 74 7704 F (25ug/mL) 2
m, 30 4Rt F (0.03ug/mL) #HNZ 7.
PEARVESLZ 0075MKCL 2 X B IRIRMLER, A v 7 &
EOBEHIZL Y, I3 Q0% H 5L G4
BTt o 72, WRERIR D 30 MR ICOWTHHT L,
HRIFEL L ISCN (International System for Cytoge-
netic Nomenclature) (2013) 12 & = 7.

B =
1. ERICOWT
Table 112, 7N DEBI DO R, M5, EIER,
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Table 1 AML patients involved in the chromosome study from 1982 to 2010

No. of FAB classification Sex No. of patients
WHO o atié nis RAEB b Average with chromo-
classification " - e- age somal aberra-
(%) MO M1 M2 M3 M4 M5 M6 M7 T Male male tions (% J?
Recurrent genet. abn.
t@; 21) (@22 ; q22) 25 (15.0) 25 16 9 4094 25
t6; 9) (p23 ; q34) 1 (0.6) 1 1 0 50 1
t(15;17) (q22; q12) 36 (21.6) 36 18 18 4594 35 (97.2)
inv(16) (p13q22) 8 (4.8) 2 7 1 494 %4 8
t(9; 11) (22 ; 923) 2(1.2) 2 0 2 655 2
AML-NOS¢ 95 (569) 4 28 34 14 9 5 1 53 42 57%*e 26 (27.4)
N3/A1 N23/A5 N23/A11 N9/A5 N8/A1 N2/A3 N1
Total (A) 167 (100) 9% 73 97 (58.1)
AML-MRC
History of MDS 82 (61.7) 82 60 22 618%= 59 (72.0)
MLD 2 (15) 1 1 635 1 (50.0)
MDS-related 49 (368) 8 9 11 7 5 3 28 21 556%h 49
cytogenet. abn.
Total (B) 133 (100) 89 44 595%f 109 (82.0)
Total (A +B) 300 184 117 207 (68.8)

2: Percentages calculated for the total number (A) in patients with recurrent genetic abnormalities or AML-NOS, and for the num-

ber (B) in patients with AML-MRC.

b: Percentages shown when patients with normal karyotypes were present.

¢ Number of patients with normal (N) and abnormal (A) karyotypes shown under the total number in each FAB group.

% Patients with 3 translocation subgroups# 4 were significantly younger than those with AML-NOS*¢ or AML-MRC *{ and pa-
tients with a history of MDS * ¢ were older than those with MDS-related cytogenetic abnormalities * " (P<0.05).

Abbreviations. Recurrent genet. abn. AML with recurrent genetic abnormalities, AML-NOS: AML, not otherwise specified, MLD:
AML with multilineage dysplasia, MDS-related cytogenet. abn.: AML with MDS-related cytogenetic abnormalities.
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Fig. 1 Overall survival of AML patients with recur-
rent genetic abnormalities [t (8 ; 21), t (15 ; 17), and
inv (16)], AML-NOS, and AML-MRC.

AML-NOS: AML, not otherwise specified.
AML-MRC: AML with myelodysplastic syndrome-
related changes

BEORBEREREZRLUEASEZRT. LI
BRI AML & AML-NOS %, TF2£12 AML-MRC %
F Lz ERBEO%IZ LS, TE FhFhod

THDLEEEERT. WEATRDZVOIZ (15
17) @ 36 %1 (21.6% ) (FAB %38 M3 ® &R & Bizk
PEEIMRE) TH Y, KNT t(8:21) 525 1 (150%)
(R M2, bE) THo7z. inv(16) 1 8 B (48%)
T M2 A2 B, MAEo (B4 F B Bk B L% O U2
EKIINED) 66 THo7. t(9:11) iZ 260 (12%)
(I7] M5, SMEBEERMEA M) 12, t(6:9)1% 1681(06%)
(R M2) 1220 bz, t(9;11) B &, #mpER AML
W PEERIE L, BIEDSE W t(8:21), t(15:17) &
inv(16) %5 L7269 BIOFHERIT 47 R TH
D, AML-NOS D)4 F#h 57 ik & OMICIE 0.1% 7K
THEENDRD SN AMLNOS i 95 #
(569%) & EHU EE HD, Z0O#1/3$ 00 FAB
SFO ML R LR, 28 #1) & M2 (34 #1) THo
72 Al M4 (14 61), M5 (9F)), M6 G#I) &
TdH o 7. AML-MRC 12 133%] T, FABS o
RAEB-T 7% 82 %1 (61.7%) & &% T, MDS BFERE%
YOTN—TThHbI EhI5, Table ] TiE “History
of MDS” L £ LTWwW5. KIZZWDIZ MDS Bi#
DYtfR B % H D 49 61 (368%) T, FAB IS
WS 5 NFIE, MO @B, M1 (9#)), M2 (11
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Fig. 2 Additional chromosomal aberrations in AML with recurrent genetic abnormalities.
Balanced t: balanced translocations except for recurrent genetic abnormalities.
Others: various other unbalanced abnormalities.
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Fig. 3 Frequent chromosomal aberrations found in AML-NOS and AML-MRC.
History of MDS: AML with a previous history of MDS, a subgroup of AML-MRC.
MDS-r. ch. abn: AML with myelodysplastic syndrome-related chromosomal abnormalities,

another subgroup of AML-MRC.

Bl), M4 (6%), M5 (781), M6 (56)) THY,
AML-NOS (A b7z & 9 RIR Y &% %o 72. MLD
(AML with multilineage dysplasia, 2% il EkTE
REFEZE) AML) 326 (15%) OHFFo7.
AML-MRC &k O ¥ 35 4 5 13 595 1% T & 5 75,
RAEB-T E#IOFHFE#IL 618 % & FH <, MDS M
BORMKREE LT HEROS6 K& LB LT
b 2% KETHBEDNRD LIz

wiz, t(8:21), t(15:17), inv(16) EFE T L ®
725 BBl & AML-NOS B & U8 AML-MRC iZ 2
T, Kaplan-Meier 12 THWGEY L 72 A A HA R AT s %
% Fig. 112/, #pERI, AML-NOS %), AML-MRC
BIOMICEGERORVERTH - 72 @EH L
AML-NOS %, AML-NOS %l & AML-MRC #l® iz

EENEN5% BLU 2% KETHEENRD LR
7).

2. PHERORBEBEXERRBICOVT

R RE R A IR OB R F 12D v Tid Fig. 218,
AML-NOS & AML-MRC IZE$EEEICA SN - B
1% Fig. 31ZR L7,

1) t(8:21) (q22;q22)

HEHEFI ) £(8;21) (g22:q22) A% 22 5, 75 FLF g
F3BITHo7. BRI IFADOEEIDTOEEY
TdH 5, O47XY,+8ins(21;8) (q22;q21q22) [32]1/
46,XY[1], @45X,—Y,t(8:20:19:21) (q22:ql0;pl0;
q22) del(19) (q10q13.1) [30], ®45X,~Y,der(1)t(1;
8:21) (p32.73::q13q22::q22), der(8)del(1) (p32.73
p34)t(1:8) (p32.23:q13), der(21)t(8:21) (q22:¢22)
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Fig. 4 Comparison of overall survival of AML-MRC
patients with or without complex chromosomal ab-
normalities.

[28]. WHEOWETIX, FAITEAZREIATLIA
F BIEF1T der (8) EICET B, b 3FITHBW
TEEE L, OTiXder(21), @TiX der(8), ®T
i der(l) WWETERBLEZ-TWD. FIIWERER
20 B (80%) 12BN, WHMEEE VI —2712
B, +8%336l, 17p DREA 24, +der(21)t(8:
21), del(5q), del(9q) 751 %15 D, HfRlEREE & A~
BRI ORENSHITOH o7z BHRREIZ2H
DARTHo 7.

2) t(6:9) (p23:q34)

1BOAT, FIMPEET L7,

3) t(15:17) (q22;ql2)

t(15:17) (q22:q12) A% 35 BT FBD b7z, ZEA
BRI K, AP RE DA, Rl 92 o
mL7Z27ua— >, ider(17) (q10)t(15:17) (Jr A4 17
Fgeta kBB O Mg ag), +21, WiyRleE iz &
AEFOFEHNCR SN2, BRPFEETHY 2H5
PCR #: T PML-RARA H3HH & M7GERI A 1 BIEED
L7 2 OERNIZAFEREOE RISV CHIBREER
DEDHEED697% THhHZ & » 5, masked
t(15:17) OWEEIEWEAbh/z.

4) inv(16) (p13q22)

£ 8EFIh, IR IXSFICRDOLN, +8
+2275200% >, i(17q), +21, — XA 161§D, £
DM 5B o7 B, BEURRBEREEDCDS
DO 2HIH 7. 161 inv(16) DADRETH -
7285, b LBNE, BA-X R +22 MMETIMERTE L
LTRSON, WEIETICME - Ti(17q) Rflioigfghl
B L UARYEHEERE R~ — 7 — b L, #
MR E o,
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5) t(9:11) (p22:¢23)
ADHON261E D +8 Z o Tz 1AICITE
PR BIRREL D > 72,

6) AML-NOS

Yeft KB ERIE 274% ThH Y, EEBEHIIS
VW, 85BN, +11AS3BNS, +1/+1q &G
RO R EHE 2 B, 3p21 B, del(6q), +13,
+21 3% 1 BlicA SR/ (Fig.3).

7) AML-MRC

RAEB-T 82 #l o Jefa R REFRIL 720% L &<,
ZOXELE (587%) MHEMBE TH o72. MDS
BE DY kB 2 AT 5 49 EP OBRBEZEL DFE
FiZE5ICE L, 67.3% T o 72. Kaplan-Meier
B L B EEMBEON T, Sh o EMASRERNIE
ZITHRVWEBICHLABIFBRARTH /2
(Fig. 4). BHEHmboNE (Fig.3)1d, AML-MRC
DO NV —TTK#ER L, —5/del(5q) (40 Bl), -7/
del(7q) (41 #1), +8(2841), 17pE/ VI —%4E)
B (28 81), —20/del(20q) (25 B1) HSZEH L T£ L
AENT. RWT+1/+1g(11 %), +21 (10 B1),
-12 (941), —13/del(13q) (9 #1), —9/del(9q) (7
#l), +13 561), HHmEorEk GHl) %R
HDHNT T IV—TETEODASNIZDIE del
(6q) D 4 BIAs RAEB-T 721312, 11q23 DX Rz
2L del(11q) 5 %1% MDS B gu kR H 4 67
BIN—TREFIZALNLZETHE. HHBERED
%\ AML-MRC T, B@IsE & - gkt 2 #
ETEBEMIL R, EVEBIREED D 56
ASRAEB-T {2 5%, MDS B#fetakBEHZHT 5
FN—TZ 36l o712 —5/del(5q), —7/7q BHEIZ
WA A DN, 11 FREARREIIHEOAIIA
Sz (+11,1(11q) & 11ql3 DERES 161} .
3. Rk NEBERE

W DEEHE DN ORI HENE (G LT
Witk FEBRE % Table 2 12R L7z, Th
i, BELH LY, WARRCIEET LI ENE
¢, BRICEIET 2854 (5q, 7q, 17p % 20q %2 &)
b, 1FEAEFAML-MRCIZALNE DT
Hot.

1) BREICES LTWNY K

1q10, 1123, 15q10, 17q10 & 21q22 S & 1 & 1
%. 1q10 (3 & hidzrE B3 A EIM AT pl0 (ki 4
A, qlO X ERERPERICEETAZ 2K
3. +1,der(1;7) (q10:pl0)(1g P UV I =k 7qE
7V 3—) H3H L +1der(1;15) (q10;q10) (1q b
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Table 2 Chromosomal bands found in various rearrangements except those involved in recurrent

genetic abnormalities

Bands Rearrangements ?:éeosf %?Zlfﬁgzsgsl;b
1p32 deletion of bands 1p32-1pter? 6 AML-MRC (5)
1q10 +1, der(l ; 7) (q10 ; p10) 3 AML-MRC (3)

+1, der(l ; 15) (q10 ; q10) 2 AML-MRC (2)
3p21 del(3) (p13p21) or deletion of bands 3p21-3pter? 3 AML-MRC (2)
5q various deletions of 5g? 27 AML-MRC (25)
7q various deletions of 7q? 17 AML-MRC (15)
9p24 deletion of bands 9p24-9pter? 3 AML-MRC (3)
reciprocal translocation 2 AML-MRC (2)
9q22 del(9) (q22) 4 AML-MRC(3), (8 ; 21) (1)
9q34 (9 ; 22) (@34 ; q11.2) 1 AML-MRC (1)
terminal deletions? 2 AML-MRC (2)
11ql3 deletion of bands 11q13-11qter® 3 AML-MRC (3)
11q23 reciprocal translocations 3 AML-MRC (2)
deletion of bands 11¢23-11qter? 5 AML-MRC (5)
15q10 whole arm translocations without der (1 ; 15) 3 AML-MRC (3)
17pll, pl3 various deletions of 17p? 11 AML-MRC (10)
17q10 i (17) (q10) or whole arm translocation 7 AML-MRC(2), t(8 ; 21) (1),
t(15; 17) (1), inv(16) (1)
17q11 deletion of whole 17p? 4 AML-MRC (4)
20q various deletions of 20q? 18 AML-MRC (17)
21q22 reciprocal translocations 3 AML-MRC (3)
add(21) (q22) 2 AML-MRC (2

a Deletions were generated not only by interstitial or terminal deletions, but also by unbalanced translocations, or

additions of unknown materials.

b Subgroups in which the cases were frequently involved.

Abbreviations. p: short arm, pter: terminal region of short arm, q: long arm, qter: terminal region of long arm, der:
derivative chromosome, del: deletion, t: translocation, inv: inversion, i isochromosome, add: addition, AML-MRC:

AML with myelodysplasia-related changes.

VY I—L15pESVI=) H26DH o7z 15910
1% 6p10, 1410 B L U 17q10 & HEEE L T 7z,
11923 i38mpE & REOW A IS L, t(9:11) LSt
ORI DS 3FIC D o 72, EEHMFIR, 1HID
Xq24 TAPLOIMWEETH Y, 241id AML-
MRC T 1 #13 10ql1 & 21¢22 & @ 3 DD Hta ki
D, b9 15113 1p34 £ DEEEETH o7z, © LT FAB
SHETIIML E METH oz, FTDNYFPH
K CORKNSHUCRED LN, W2HFIE ML &
M5THY, t(1) EhHbEs e 11g23 DEFEL D
2 10 Bt 6 BISEERARDOHIH TH 5.

17q10 I3 BRio R ik & EhimE I BE5 LT
vz 1(17) (ql0) & t(8:21) & inv(16) £ 1 Blofit
MPEHEELTALN, AMLMRCIAIZS A5
Wiz, 72, APL 1 BNCAHINAERE & LT ider(17)
(ql0)t(15:17) (q22:q12) HA SHh, M 18 FHf
RER & DERIRE 1 Flid -7z wihd 17 HFY
AR ERDE ) VI =L D,

21q22 1 I3 PG talh % & 2 72 B RS EE S 3 6

Holz.

2) WHRFICEG LWy R

B 72 Wi R R SR R I ER R Sk o tls,  HISEASERER S5
O I%EED A EREEIZ I > THHEL LD
T, I TEENLEZEDTRELLTE Y BT

1p32 7 & FHRER I I 2 TOREAY6 1, 3p2l
ZE LR R KA 2 Bl & R DR E 1 BIDSH &
.

5 REDYIB B L URKBOKRE ST EE
T T, qld~a32 D WBIHE L, q231klFL A
EOIEGITERbLILT W,

TqRF&H EFEFTH B, 5 REITHRTIH
BREDHAHBETH 5. 22 & q33~q35 2817
Bl 11 B30 L DS VRERE - 7.

9p24 TiZV v ZFREREK & HEAHIRS O
I & 2 KmEBDR LA 3 FIZ A LNz,

9q22 D B 5 3 % K 2k i3 del(9) (q22) 7% AML-
MRC @ 381 & t(8:2D) 1 Blicd -7z, M 2 FlTiE
a2 ZbAELzbo L KRERREDBD LN
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Table 3 Comparison of WHO subgroups of AML patients in the present study with prevous studies

Reference This Monma!® Nakase!¥ Nakase!® Cheng!®  Enjeti® Byrd!? Bacher!®  Chillon?
Country study Japan Japan  Australia China Singapore USA Germany Spain
Recurrent genet. abn. No.of patients (%)
t(@8 ; 21) (@22 ; q22) * 25 (15.0) 58 (132) 12 (5.2) 105 .3 34 (7.5) 81 (6.7) 97 (3.9) 2 (1.4)
6 ; 9) (p23 ; q34) 1 (0.6) 3(0.7) 8(0.7)
t(15; 17) (q22 ; q12)* 36 (21.6) 49 (112) 27 (117 183 (14.3) 52 (11) 88 (7.3) 124 (5.0) 34 (235)
inv(16) (p13q22) 8 (4.8) 11 (4.9 12 2.7) 14 6.1) 5 (1.1) 96 (7.9) 101 (4.1) 9 (6.2)
9 ; 11) (p22 ; q23) 2(1.2) 4 0.9 27 (2.2)
AML-NOS * 95 (56.9) 95 (65.5)
Total 167 (100) 224 (100) 438 (100) 230 (100) 1,259 (100) 454 (100) 1,213 (100) 2,460 (100) 145 (100)

*: Incidence of t(8 ; 21), t(15 ; 17), and AML-NOS was compared betweeen countries from which data were available.

del(9q) ZBITH o7 u—ViZ 1 HlOARIZAL RN,
ZOREHHMIZ+8 R +13 Db - 72 D7 u—
VR Do T fideB), del(9q) iZBIDRE L —
WicAbNT.
11q13 % & K D K 22 4% B RAS A &5 0 fFin =
ARG RIGEHAS & > TH L7261 3 Bl o 72 Ml
W RIGRIE DS 2 Bl o 72,
17p R 813 17pl1, pl13, ql0, ql1 7 & % PR 4 &
L7233 EE 30050, Ehiehkokbhi:
Bl (Fkidetatk, ShmE, RYEHMNERED &) H
1B EFRDZE L, RNT pl2 26 KEmERA 8 #, pl3
DREH 260, pl2~pl3 DO REKI? 1Bl - 7-.
AML-MRC %13 & A £ TH 575, #mEERE] AML Off
IMHEE L L THPHBICA LN (BIR).
20q K&, EMekd 5V Id KIS DRI 6
B, ql2 BB\ ql32 DEGNY FO—F o
TWBEIICRZDLDN8H, ZoM4aBlITH5
A, Y RN E , N FHRBEERIBEHSE L,
DYPETORLIIME L ITV 2w,
z =

MR BB 5 AR RE OFA I IR
EMVREINTED, ANERPREERIC X &V
FmEshTwa?, YR CTHRLNIEEZW O
DEFMEDPL B L/ (Table3). A#HE R
Nakase & DHENZBIT B, t(8:21) D 10% BDHE
BiX, L7 Y 7OREY RS v AR-VITBIT 5
10% LT O3, S HIZERINICBIT A 5% LT OB
PEOO L B EABEICEY. —F, t(15:17) B L
T, ARG TIE AL V905 O FER 20% B
FoEETHY, FLHEDPS D Nakase & O
(112%) 9 & B EBWDHD SN, TX ) H & P4 Vi
B HEW® . AML-NOS O#EEIZ D TIXFLilk o
& 7z Chillon 5 DFE" & AMEICE T L h o 72

t(8;21) % t(15:17) HAAXVEALT VT ATH
WEDEFTHEN D B DY, Chillon 5PIF AL ¥
2ED, 97 YREERICt(15:17) % Wl fetk % R
BLTWwWA. LaL, t(15:17) R HATH A#
# X ) Nakase b OFEMEWZ L, HIREDE &
WL T E 5% K DERNZ DWW TIRE T 5 R/
BH59.

REAERFEIITHROTHICHETLIEELZRTFTH
D, MifREEZEFENIAZ V-7 LT, t(8;21),
t(15:17) & inv(16) T FH BIFEEIC, —5/del(5q),
“T3qEBE L EEER I TREAREI, EEH
R, +8, +21, +22,del(7q), del(9q), 11q23 ¥ &,
ZOMOBHRFERHEERTE IPERICHEINT
W3, RETIT o AT, FHRFHREE
#l, AML-NOS # (E##%R], FREBEOREIL ),
AML-MRC %] (PHBABBEORFENL ) ONEICE
HEEPRL, TOREEZEMTIHERTH - 72 (Fig.
1). #REERIIZ AML-NOS #i%> AML-MRC #lick L
BEICEHERIENDT, EdD FRICHETS
BEELZERT B b5, AML-NOS %l & AML-
MRC Bl CIXERICEEZ T2 <, 7 AML-
MRC Bl DT b HMREERIIFFICFHRARTH
5z Lehn (Figd), JEAir RIZER 2 PRHEER
FThbLHmaIns.

AR EONBIZOVWTIE, IhI TOHER
ERERVA, t(9:11) B 11 FakokER
% A% AML-MRC ® MDS B @ f«fu kR E L2 H T 5
TIV—TI /o TRAON I ERINFETOHREL
BroTwad, AHETIE, ENREBHERSDY,
1N FOBERELZAETAHBI53B1H o 7. IHHEE
PR TG S T b 11 F etk o ) k3R A7 13
11q23(MLL) T 9™, R|FITB T 5 161D t(9:
11) (p22:q23) TdH o 724 (WEHR 2. 5HSBH), 2
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Blixi(11q) & 11q13 OARHERIERME TH Y (KEH 2.
THZR), &) MDS HEERREEFT 5T
V—=TIZ/R L Tw/ %R0 RAEBTEHSIIC 11q
BEEEP 2P oD 3EBRTHEOH, T
1123 DA D 1lg ERE D IRE L BEE L RE R
DPEPIEHOIEF OERICFREL 72w,
AML-MRC I3 gtk D ER 5 R KR IZE L
Roni FIC5HFRM, 7HFRM, 17FERE 20
FRBOEE, 5V RENSFHL, IR
BLUOREBOKXZIIEMNCIVSETEETH
% REFAN I EGINEBEF ORI HEE S,
@k 2eEI (CDR, commonly deleted region) @
FEFRAA SN TE. 5FIZDOWTId 5q—syn-
drome (5q—fEBER, AR L L Tdel(bq) ®
AELH, WHEIZE W MDS ®—Al) o 5q33, B4
B D@ MDS % AML @ 5¢31%2, 7&IZ2oW Tl
7922 & 7QR1P e EHE SN TS, del(17p) &
pl31 D P53 BEFLOBETHEHEESINTEY, R
BEREEE &, YRR RKEEEOKRE Sk
FETHLY, UBAIEP3 L)Y hax Tl
IZH 5™, del(20q) DIEHIZ LICHIBIE, KEID
RKEEHFRELRZY, BEROIFLALTEDRTWS Y
A4 7 (large deletion) &, RREYT 530 F (ql2
HBHVIEql32) D—DIFRoTWVD EHITHZ L%
4 7 (small deletion) 2¥% % L Wb TW/z®. B
DHFFETIX, del(20q) dFEEHRETH Y, CDR
OMEDREINTELD®, &L D del(209) 2 H D
12 £ (AML, MDS Z0fl) i2onwT, w471
TVACGH (A 77 LAY ) AN, T ¥
A€—Tay) HhEfv, &FFEERET, K
221X large deletion, small deletion & — 4> T & 5
BOTIE AL, EHRLdbDTHHZ L, ZLT
CDR & 20q13.12 # H.v &35 7.2Mb 128 5 & i
U722, LA LBEFEETIE, 17p @ P53 2BV CidE
BHHBETOREICEEST, SINsBEHDE
{ZF o7 1 A4 (haploinsufficiency) 12 & Y B D
KU HEE L 2T B REEITRIE ST 5P,
Z LTINS DREZEEIEE S OBMAZAES] b
%, BERLICBETREIRA LHRBzESRS
TEEZOND. FEEBEAIKICD, /7Y
I-RBEHBIIR L, FRARBMOGEARE NS
WZ ¥ AML-MRC I3 E#ENEZ VW L2 #E 2
ah¥s s, REORBKEROEAEL T AML-
MRCIZA LN B REARREVPET HICES12DD
LEzbN5.

® W

28R DT, JEESW 2T TE L LRD
AML 300 Bl 5k R %2 F & o/, WERIZ WHO
DTHECTRHREOBIEZTEY AT HEER AML 2%
72 %1, AML-NOS %395 %l & AML-MRC %f 133 ¢
Holz. EREOFOARERTFEIL 688% THorz
A%, AML-NOS TiX 274% & 1%&<, 72 AML-MRC
T, EER HHEREOEEL B,/ &
FHE ST, E&EER AML, AMLNOS, AML-
MRC DIEICABIZEFENE L, FBEEEON
BREEVERBELBRERY, REAFTRIE
B FREERTTH L EFmIhs. RoaARY
DAFEINET TOMRER & KELR VA, AML-
MRCIZA LN 1 FEHREARBOBERE X
MDS B #EEERRELZFTEY T 7V —TI2 L
BOONLGPo /BN RLIERTH -7

#0B
FAR—= P LT ERBEDORANAFRIC
BCOBHHL LTS,

AR 9 & FZAR BUIRIR 13 7 v
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