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NITROGEN MUSTARD N-OXIDE IN THE
TREATMENT OF LEUKEMIA

Nagoya Journal of Medical

Krvon Kivvra, Hmouwu Toricor, Kazoo OTA aND Smizvo Torn i . _
Ist Departeent of Internal Medicine, Nagoya University School of Medicine SCIence 15 '244 26OI 1952

( Direector : Prof. Suswna Hilino)
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Copyright, 1948, by the Massachusetts Medical Society
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i TEMPORARY REMISSIONS IN ACUTE LEUKEMIA IN CHILDREN PRODUCED BY
'FOLIC ACID ANTAGONIST, 4-AMINOPTEROYL-GLUTAMIC ACID (AMINOPTERIN)*

SioNey Farser, M.D.,t Louts K. Diamonp, M.D.,} Rosert D. MErcer, M.D.,§
RoserT F. SyLvesTER, JR., M.D.,{ anD James A. Worrr, M.D.||
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ﬁﬁ ro| : Total

4) | No. .CR Rate(%)

Surviving

6 MP+P<a® - 75 16 21.3
6 MP+E. ' o _o 50 20 40.0
DM+6 M Mo.\ 41 20 48.8
DM+CA- ‘ - s e g 37 | 23 | 62.2
- 6 12 18 24 30 36 42 48 809 -
Months from diagnosis

Median survival time(months)
I : No maintenance therapy (20) 823
Il : 6MP only (14) 10
Il : Consoli-cyclic-intensi. (40) 13'733

® Dead, o alive

B 4. Survival of Adults with Acute Myelogenous

Leukemia (complete remission cases)

LI FH—1E (1926-1995)
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Behenoyl Cytosine Arabinoside, Daunorubicin, 6-Mercaptopurine,
and Prednisolone Combination Therapy for Acute Myelogenous
Leukemia in Adults and Prognostic Factors Related to Remission
Duration and Survival Length

By Ryuzo Ohno, Yukio Kato, Eiichi Nagura, Takuhei Murase, Masao Okumura, Hironori Yamada,
Michinori Ogura, Suburo Minami, Hisomitsu Suzuki, Yasuo Morishima, Shezo Yokomakw,
Kohji Ezaki, Yoshihisa Kodera, Kohei Kawashima, Hidehike Saito, and Kazumasa Yomada

1001
80
ﬂu 3

40

Probability {%)

Survival (23.1%)

20| L seee CR (13.9%)

1 2 3 4 5 &
Length (years)
Fig 1. Probability of remaining in the first remis-

sicn and that of survival of patients who had
achieved CR after BHAC-DMP theraov in adult AML. OhnoR et al.

J Clin Oncol. 1986
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Volume 240, number 1,2, 49-54 FEB 06497 November 1988

Production of a truncated human c-myc protein which binds to
DNA

Tomoki Naoce**, Hiroshi Shiku®, Kazumasa Yamada®, Tuneko Okazaki* and
Yoshikazu Kurosawa*

*Institute for Comprehensive Medical Science, Fujita-Gakuen Health University, Toyoake, Aichi 470~11, * Department of
Internal Medicine, Nagoya Umvermy Branch Hospital, Daiko-Minami, Higashi-ku, Nagoya 461, ° Depariment of
Oncology, Nagasaki Uni ho, Ne ki 852 and Institute of Molecular Biology, Faculty of Science,
Nagoya University, Chikusa-ku, Nagoya 464, Japan

Received 17 August 1988

Jpn. J. Cancer Res. 80, 747-753, August 1989

Diversity of Cellular Molecules in Human Cells Detected by Monoclonal Antibodies
Reactive with c-myc Proteins Produced in Escherichia coli

Tomoki Naoe,"* Naohito Nozaki,’ Kazumasa Yamada,’ Tuneko Okazaki,”
Eiichi Nakayama,’ Yoshikazu Kurosawa* and Hiroshi Shiku**

'Department of Internal Medicine, Nagoya University Branch Hospital, Daiko-Minami, Higashi-ku,
Nagoya 461, *Department of Molecular Biology, Nagoya University School of Science, Chikusa-ku,
Nagoya 464, ' Department of Oncology, Nagasaki University School of Medicine, 12-4 Sakamoto-machi,
Nagasaki 852 and ‘Institute for Comprehensive Medical Science, Fujita-Gakuen Health University,
Toyoake, Aichi 470-11

oJ. Biochem. 121, 550-559 (1997)

g Immunoaffinity Purification and Characterization of CACGTG Sequence-
d Binding Proteins from Cultured Mammalian Cells Using an Anti c-Mye
3 & Monoclonal Antibody Recognizing the DNA-Binding Domain

3_ Naohito Nozaki,*' Tomoki Naoe,' and Tuneko Okazaki®

*Department of Molecular Biology, School of Science, Nagoya University, Chikusa-ku, Nagoya 461-01; and
"Department of Medicine, The Branch Hospital, Nagoya University School of Medicine, Daikou, Chikusa-ku,
r ‘.‘..ﬂ Nagoya 461
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Use of All-Trans Retinoic Acid in the Treatment
of Acute Promyelocytic Leukemia

By Huang Meng-er, Ye Yu-chen, Chen Shu-rong, Chai Jin-ren, Lu Jia-Xiang, Zhoa Lin, Gu Long-jun, and Wang Zhen-yi

Twenty-four patients with acute promyelocytic leukemia
(APL) were treated with all-trans retinoic acid (45 to 100
mg/m?/day). Of these, eight cases had been either nonre-
sponsive or resistant to previous chemotherapy; the other
patients attaine

cases were previously untreated.
complete remission without developing bone marrow
hypoplasia. Bone marrow suspension cultures were stud-

ied in 15 of the 24 patients. Fourteen of these patients had
morphological maturation in response to the retinoic acid
(1 umol/L). Chloroacetate esterase and a-naphthyl acetate
esterase staining as well as electronmicroscopic examina-
tion confirmed that retinoic acid-induced cells differen-
tiated to granulocytes with increased functional matura-
tion (as measured by nitroblue tetrazolium reduction,
NBT). The single nonresponder to retinoic acid in vitro was

resistant to treatment with retinoic acid but attained
complete remission after addition of low-dose cytosine
arabinoside (ara-C). During the course of therapy, none of
the patients showed any abnormalities in the coagulation
parameters we measured, suggesting an absence of any
subclinical disseminated intravascular coagulation. The
only side effects consisted of mild dryness of the lips and
skin, with occasional headaches and digestive symptoms.
Eight patients have relapsed after 2 to 5 months of
complete remission. The others remain in complete remis-
sion at 1+ to 11+ months and are still being followed up.
We conclude that all-trans retinoic acid is an effective
inducer for attaining complete remission in APL.

© 1988 by Grune & Stratton, Inc.
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The t(15;17) translocation of
acute promyelocytic leukaemia
fuses the retinoic acid receptor a
gene to a novel transcribed locus

Hugues de Thé*, Christine Chomienneft,
Michel Lanotte:, Laurent Degos$
& Anne Dejean™

* Unité de Recombinaison et Expression Genetique, INSERM U163,
CNRS URA 271, Institut Pasteur, 28 rue du Docteur Roux,

75724 Paris Cedex 15, France

T Service de médecine nuciéaire and INSERM U.204, £ INSERM U.301,
§ Service clinique des maladies du sang and INSERM 1.93, Hopital
Saint-Louis, 2 Place du Docteur Alfred Fournier, 75010 Faris, France

RETINOIC acid is a vitamin A derivative with striking effects on
development and cell differentiation’' . Several nuclear retinoic
acid receptors (RARs), acting as ligand-inducible trapscription
factors, have been characterized®® and indirect evidence suggests
that they have distinct roles®™"". One of the most intriguing proper-
ties of retinoic acid is its ability to induce in vivo differentiation
of acute promyelocytic leukaemia (APL) cells into mature
granulocytes, leading to morphological complete remissions'*™">,
Because the RAR« gene maps to chromosome 17q21 (ref. 14),
close to the t(15;17) (q21-q11-22) translocation specifically
associated with APL', we analysed RARa gene structure and

NATURE - VOL 347 - 11 OCTOBER 1990

Cell, Vol. 86, 663-674, August 23, 1991, Copyright © 1991 py Cell Press

Chromosomal Translocation t(15;17) in Human Acute
Promyelocytic Leukemia Fuses RARa with a Novel
Putative Transcription Factor, PML

A. Kakizuka,” W. H. Miller, Jr.,T

K. Umesono,** R. P. Warrell, Jr.,5

S. R. Frankel,5 V. V. V. S, Murty,|

E. Dmitrovsky,” and R. M. Evans*+

*The Salk Institute for Biological Studies

tHoward Hughes Medical Institute

La Jolla, California 92037

tLaboratory of Molecular Medicine

$Leukemia and Developmental
Chemotherapy Services

ILaboratory of Cancer Genetics

Memorial-Sloan Kettering Cancer Center

New York, New York 10021
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[CANCER RESEARCH 56, 2945-2948, July 1, 1996]

Advances in Brief

Accelerated Degradation of PML-Retinoic Acid Receptor & (PML-RARA)
Oncoprotein by All-frans-Retinoic Acid in Acute Promyelocytic
Leukemia: Possible Role of the Proteasome Pathway’

Hitoshi Yoshida, Kunio Kitamura, Keiji Tanaka, Satoshi Omura, Toshiaki Miyazaki, Takahisa Hachiya, Ryuzo Ohno,

and Tomoki Naoe?

Department of Medicine, Nagoya University Branch Hospital, I-1-20 Daiko-Minami, Higashi-ku, Nagoya 46! [H.Y., K. K., T. N.]; Institute for Enzyme Research, The University
of Tokushima, Tokushima 770 [K. T.]; The Kitasato Institute, Tokyo 108 [S. O.]; Research and Development Department, Medical and Biolagical Laboratories Co., Lid., Ina 396
[T. M., T. H.]; and Department of Medicine I, Hamamatsu University School of Medicine, Hamamatsu 431-31 [R. 0.}, Japan

Fig. 2. Immunostaining in NB4 cells treated with ATRA using anti-PML antibody. A,
1 pm ATRA. B, 0.1 um ATRA. Immunostaining features in NB4 cells showed the
microgranular pattern. Exposure to 1 um ATRA for 24 h restored the normal immuno-

staining pattern. Exposure to 0.1 um ATRA for 24 h increased the granule size and
decreased their numbers.

Received 4/5/96; accepted 5/15/96.

ATRA () ATRA 1uM

tRnges
- - . _ P

Fig. 4. Effect of lactacystin on PML-RARA in NB4 cells incubated with ATRA.
Lactacystin (10 M) almost completely inhibited the decrease of PML-RARA (arrow) by
ATRA.



F /A4 BT EAPLFRRERR(ZH
RARADAF 2R A BEE

3
q_
N
O
<

0 12 24 48 hr
NB4
NB4/RA
1 553 955
VA
[Pro| cys | a-helix [8]e[p] E TJF]
NB4/RA /
898 S M P P L
TCCATGCCGCCTCTC
NB4 *
NB4/RA ATRA
+ 8-CPT-cAMP ; 898 TCCATGCTGCCTCTC
GAGAGGCGGCATGGA S M L P L
GA GAGGCAGC’TGGA
T ' )
NB4/RA f : i
| :

[

Kitamura K et al. Leukemia 1997



PML-RARABIGFEREIZKBHLF /A B E

PML 8lc | D | E I
e/
LF /AL, Eg;g\?v g\ggmop
)

%Uﬂliﬁttif(i\ F286del 1398P
TFIEREETH FREL, P4O7L
i Y. ERELTHE R M413T
V=3 — 411

|\ FHTE T 8421::25

-ATRABE £ 15t relapse T30% , 2nd
relapse T60%IZZEEMNFRHLND
- EEGIIE AT (H5,-S1—S2[F
W E HI1-H12[E33)

Univasity of Hlinwis at U bana-Champaign






ATRAGERAIIAPLD F £ 7 E (JALSGELER)

EFS
1.0 -
|
0.8 #
£ 06 APL92 (n=369) [52%]
: AML87 (n=45) [32%]
=5 —————eeeee
02 | AMLS89 (n=64) [32%]
0 1 2 3 4 5 6 7

g gy Year

JATSG

Kanamaru A et al. Blood 1995, Asou et al. J Clin Oncol. 199875 &



2=,\8T> (AM80)

RR-BELICKYRFE

ATRAK Y58 NG L EFERE
RARy, CRABP-IIEDIEWES

EN1-PK(Cmax. AUC)

1995/03~1996/04E & A M A

nEﬂﬁE%FJﬂZA%’E‘A'I‘EEJIMﬁ.ﬂ

IJI /'IL:?JE j‘b

I_

1999/08~2001/10 F&
Phase II

Eit Eﬁ

2005/04 B ¥ -8 HAPLD A

BREE L L TR
2005/06 F 5%

=

ATRA
> B N N COOH
All-trans retinoic acid
,::-'5’:;-.'" N~ COOH
Am80 iRl
HC_ _CH H
_»_f;:c." AN N 3 ",..‘ N
[
L o
HC—~ CHy
Am-80

4- [(5,6,7 8-tetrahydro-5,5,8,8-tetramethyl-2-naphthalenyl) carbamoy!] benzoic acid

CyoHy N, =351.44

Tobita T et al. Blood 19977 &



A Phase Illl study comparing ATRA and New Synthetic
Retinoid Tamibarotene (Am80) in maintenance therapy for
Newly diagnosed APL: Japan Adult Leukemia Study Group

(JALSG) APL204 study

Japan Adult Leukemia Study Group




Group A
WBC<3000 and
APL cells<1000

ATRA 45—

Group B
3000=WBC<100
00

or APL

JALSG APL204 Study

Induction

> CR —>

cells=1 ATRA 45
IDA 12 x2
AraC 100 x 5

Group C
WBC= 10000

ATRA 45 |
IDA 12x3
AraC 100 x 7

Japan Adult Leukemia Study Group

Group D
If number of
APL cells=1000

Consolidation

MIT 7X 3
Ara-C200 X 5

l

DNR 50X 3
Ara-C200 X 5

|

IDA 12 X 3
Ara-C140 X 5

A ; IDA X 3, Ara-C X 7
B; IDA X 1, Ara-C X 2

C;IDA X1

Molecular
CR

Maintenance

ASH2012



JALSG APL204 Study

Maintenance  Follow up

(2 years) (2 years)
PML/RARQ
MRD
Monitoring
ATRA 45 mg/m?/d
t.i.d X 14 days
g 3 mos _ _
X 8 courses Primary endpoint:
MOIEEUIar% R hematological or
molecular relapse
AM8O 6 mg/m?/d (relapse-free survival)
b.i.d X 14 days
g 3 mos
X 8 courses
Japan Adlt Leukernia Study Group (Japan UMIN-CTR Registration ID : C000000154 )

ASH2012
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Results of JALSG APL204 Study

5-year RFS between Maintenance Groups
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Results of JALSG APL204 Study

5-year RFS in WBC=10,000/ul (Group C)
according to Maintenance Groups

ATRA Am80 P

Age 38 38 0.838
Sex

M 18 19

g 9 . 0.611
WBC 26600 18400 0.103
Hb 10.1 9.6 0.749
PLT 2.3 3.0 0.525
DIC score

<2 0 0

3 1 1 0.977

>4 24 23

1.0

H—\

0.8+ 87.7%
2061
3 60.3%
3
0
004 p=0.031
Am80 n=26
0.2 ATRA n=26
DD T I T T T T T T T 1
0 10 2 3 40 5 60 70 8 90 100

Months



ATRA plus arsenic gets another “A” in APL treatment

Park JH, Blood 120:1535, 2012
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Miracle poison?
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In vitro studies on cellular and molecular mechanisms of arsenic OKD » pr—
trioxide (As203) in the treatment of acute promyelocytic leukemia:
As203 induces NB4 cell apoptosis with downregulation of Bel-2

expression and modulation of PML-RAR alpha/PML proteins
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Use of Arsenic Trioxide (As 03 ) in the Treatment of Acute Promyelocytic
Leukemia (APL): I. As 503 xerts Dose-Dependent Dual Effects on APL

viable cell(X 107 )/m1

Cells
Involvement of CD95-independent caspase 8 activation in arsenic trioxide-induced [] NBa
apoptosis
nmol/mg B nNB4/as
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Chen CQ, Kitamura et al.



| BRI {4 APLIE 51l (% K9mfe2000— 20084 )
No. Age/Sex Diagnosis Prior treatment Disease Resistance
status
1 61/M M3v A+CT Rell — > +
2 35/M M3 A+CT Rell -
3 30/M M3 A+CT Rel2 —
4 41/M M3 A+CT Rell -
5 62/M M3 A+CT, HD-Ara-C Rel3 —
6 42/F M3 A+CT, aPBSCT Rel2 +
7 46/F M3 A+CT 2nd CR -
8 54/F M3 A+CT Rel2 -
9 19/M M3 A+CT Rell -
10 42/M M3 A+CT, UR-BMT Rel3 -
11 61/M M3v A+CT Rell -
12 48/M M3 A+CT, HD-Ara-C Rel2 -
13 39/M M3v A+CT, UR-BMT Rel3 -
14 20/M M3 A+CT Rell -
15 36/M M3 A+CT Rell -
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Goto, Tomita et al. Blood 2011
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Homodimer/ SUMOylation and
heterodimer biquitination .
. ARIQREENaie Proteasome Degradation
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0 0 -SH group
@ (intramolecular
Enhanced PML/UBC?9 interaction linkage)
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B @«@® UBC9
g .' / ® SUMO-2
@ —l @ Ubiquitin
== Coiled-coil dimer
Conformational Oligomerization == QOligomerization
change

Science 2010
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Hematology/Oncology Clinics of North
America

Volume 25, Issue 6, December 2011, Pages 1215-1233

Acute Leukemia

Curing All Patients with Acute Promyelocytic Leukemia: Are We There
Yet?

Muhamed Baljevic, MD?3, Jae H. Park, MD®, Eytan Stein, MD®, Dan Douer, MD* d Jessica K. Altman,
MD®, Martin S. Tallman, MD® < & - &

VOLUME 28 - NUMBER 20 - JULY 10 2011

JOURNAL OF CLINICAL ONCOLOGY E D

Newly Diagnosed Acute Promyelocytic Leukemia:
Arsenic Moves Front and Center

Elihu H. Estey, University of Washington Medical Center; Fred Hutchinson Cancer Research Center, Seattle, WA
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Internal Tandem Duplication (ITD) Kinase Domain Mutation (KDM)
(Nakao et al, LEUKEMIA 1996) (Yamamoto et al, BLOOD 2001)
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IP: STATSa x
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<~Dimer IP: STAT5a @ g

(kDa)
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a
250
IP: FLT3 . . b\ ¥
IP: SHC proliferation
IB: FLT - -
3 IB: pTyr Anti-apoptosis
160 IP: SHC Naoe et al. Cell Mol Life Science 2004
~ IB: SHC Minami et al. Blood 2003

Kiyoi et al. Oncogene 2002
Hayakawa et al. Oncogene 2000
Kiyoi et al. Leukemia 1998



, :
FLTSZEZFAMLO FPRARAFTHS
WBC (x 10%/L)
° Associated With Wt-FLT3 (n=155) 19.3
leukocytosis FLT3/ITD (n=46)  52.2
p< 0.001
e Associated with ’ 1
leukemia relapse or s Wt-FLT3 (n=155)
progression of MDS .
Z FLT3/ITD (n=46) p=0.004
* Independent poor o m @ @ w W
prognostic factor (month)

Yanada M et al. Leukemia 2005
Suzuki T et al. Blood 2005
Kiyoi H et al. Blood 1997
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Members of the WHO Clinical Advisory Committee
(WHO2008 myeloid)
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Table 4. Standardized reporting for correlation of cytogenetic and
molecular genetic data in AML with clinical data

OS according to the ELN classification
in 197 AML201 registered patients

Genetic group Subsets

Favorable t(8;21)(g22;q22); RUNX1-BUNX1T1
inv(16)(p13.1g22) or t(16;16)(p13.1,g22); CBFB-MYH 11
Mutated NPM{ without FLT3ITD (normal karyotype)
Mutated CEBPA (normal karyotype)

Intermediate-1* Mutated NPM1 and FL T3-ITD (normal karyotype)
Wild-type NPM1 and FLT3-ITD {normal karyotype)
Wild-type NFM1 without FLT3-ITD (normal karyotype)

Intermediate-l| t(9;11)(p22;923); MLLT3-MLL
Cytogenetic abnormalities not classified as favorable or

adverset

Adverse inv(3){g21g26.2) or t(3;3)(g21,926.2); APN71-EVI1
1(6:9)(p23;q34); DEK-NUP214 02 J -
t{v;11)(v;g23); MLL rearranged ]
—5 or del(5q); —7; abnl{17p); complex karyotyped P<0.0001

Favorable (n=92)

Intermediate-2 (n=41)

Adverse (n=29)

Intermediate-1 (n=35)

Month

Blood 2010 Kihara et al.
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ‘

Recurring Mutations Found by Sequencing
an Acute Myeloid Leukemia Genome

Elaine R. Mardis, Ph.D., Li Ding, Ph.D., David J. Dooling, Ph.D.,

David E. Larson, Ph.D., Michael D. McLellan, B.S., Ken Chen, Ph.D.,
Daniel C. Koboldt, M.S., Robert S. Fulton, M.S., Kim D. Delehaunty, B.A.,
Sean D. McGrath, M.S., Lucinda A. Fulton, M.S., Devin P. Locke, Ph.D.,
Vincent J. Magrini, Ph.D., Rachel M. Abbott, B.S., Tammi L. Vickery, B.S.,

Jerry S. Reed, M.S., Jody S. Robinson, M.S., Todd Wylie, B.S., Scott M. Smith,
Lynn Carmichael, B.S., James M. Eldred, Christopher C. Harris, B.S.,
Jason Walker, B.A., B.S., Joshua B. Peck, M.B.A., Feiyu Du, M.S.,
Adam F. Dukes, B.A., Gabriel E. Sanderson, B.S., Anthony M. Brummett,
Eric Clark, Joshua F. McMichael, B.S., Rick . Meyer, M.S.,

Jonathan K. Schindler, B.S., B.A., Craig S. Pohl, M.S., John W. Wallis, Ph.D.,
Xiaogi Shi, M.S., Ling Lin, M.S., Heather Schmidt, B.S., Yuzhu Tang, M.D.,
Carrie Haipek, M.S., Madeline E. Wiechert, M.S., Jolynda V. lvy, M.B.A.,
Joelle Kalicki, B.S., Glendoria Elliott, Rhonda E. Ries, M.A.,
Jacqueline E. Payton, M.D., Ph.D., Peter Westervelt, M.D., Ph.D.,
Michael H. Tomasson, M.D., Mark A. Watson, M.D., Ph.D., Jack Baty, B.A.,
Sharon Heath, William D. Shannon, Ph.D., Rakesh Nagarajan, M.D., Ph.D.,
Daniel C. Link, M.D., Matthew ]. Walter, M.D., Timothy A. Graubert, M.D.,
John F. DiPersio, M.D., Ph.D., Richard K. Wilson, Ph.D., and Timothy J. Ley, M.D.

NEJM 2009



Recurrently mutated genes in AML

o | e L
frequenc .
I N N
frequenc

ITD: 20~28% Class |

ik KDM: 5710% Class I1I?
~30% i - IDH1 6~9% .
Tyrosine kinase KIT 25 3OA/;:/|T CBF DNA ° (Mutations
hydroxymethylation in
- IDH2 9~12%
JAKL 1~3% ° epigenetic
JAK3 1~2% modifires)
. ~ 0,
NRAS 9~14% DNA methylation DNMT3A 18~23%
RAS pathway
KRAS 5~17%

Protein Histone 3 rare
phosphatase PTPN11 4~5% K27 methylation EZH2 8~12% of MPN-BC
Ubiquitin ~a0
Nuclear- class Il K4 methylation PTD: 5~13%
cytoplasmic
. NPM1 25~35% i
shuttling ° I-!lstone . . ASXL1 3~11%
phosphoprotein K27 tri-methylation
CEBPA 10~20% Transcriptional BCOR 4~5% ?
RUNX1 5~13% corepressor BCORL1 6%

qur\T/;i 375% STAG2 2%

Transcription RUNX1T-1 10~15% SMC3 3%
factor Cohesin complex

CBFB-MYH11 3%~8% SMC1A 3%

PML-RARA 5~10% RAD21 2%

MLL fusion 5~9% T TP53 7712%
- umor suppressor
DEK-NUP214 1% PP WT1 10~13%

ShenY, et al. Blood 2011, Patel JP, et al. NEJM 2012, Welch JS et al. Cell 2012, Naoe T, IJH 2013



Critical intracellular networks in AML cells

RTK-RAS-MAPK pathway
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Naoe T et al |IH 2013
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Structure-Based Sequencing of Single
DNA Molecules
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Donor cell leukemia whole exon sequencing

47 years old AML M2 CD7(48%), CD13(55%), CD33(21%), CD34(70%), HLA-DR(80%)
positive, normal karyotype, C/EBPA mutation(+) , FLT3, NPM1, N-RAS, p53, MLL
mutation (-) #1 sample blast 76.5%

N
chemotherapy (IDA+AraC, HD-AraC)->CR #2 sample

N
relapse similar phenotype #3 sample blast 28.3%
N

chemotherapy -2ndCR
N

PBSCT was performed from sibling donor #4 sample donor PBSC
GVHD(-) full donor chimera(STR) at day20

N
27 month after transplantation, AML relapsed #5 sample blast 71.0%

normal karyotype CD7 64%, CD10 4%, CD13 14%, CD33 14%, CD34 3%, HLA 12%
C/EBPA mutation(-)

NG

CBT was performed. Day72, he died |Donor cell leukemia after allogeneic peripheral blood stem
cell transplantation: a case report and literature review

Makoto Murata * Yuichi Ishikawa - Haruhiko Ohashi -
Seitaro Terakura + Kazutaka Ozeki - Hitoshi Kiyoi *
Tomoki Naoe Int J Hematol (2“(]8) 88:111-115




Informative Satellite Markers

Donor
PB MNC

Pre-transplant Recipient
PB MNC
Including 0% Blasts

Pre-transplant Recipient
BM MNC
Including 24% Blasts

Post-transplant Recipient
BM MNC
Including 6% Blasts

Post-transplant Recipient
BM MNC
Including 71% Blasts

D452366 D1251064

D1751290

1



mutations in donor PBSC

X gene mutation

Y gene mutation

sample
P2 HF #1

1st CR #2

15t relapse #3
Donor PBSC #4

BMT{%relapse blast 5%

BMT#%relapse #5

Hiseq

0/49 (0%)
0/17 (0%)
0/29 (0%)
2/22 (9.1%)

4/14 (28.6%)

Capillary
0/91 (0%)

1/93 (1.1%)
25/88 (28.4%)

72/88 (81.8%)

Hiseq

0%

0%

0%

2/23 (8.7%)

6/16 ( 37.5%)

Capillary

2/87 (2.3%)
4/29 (13.8%)

13/49 (26.5%)

Yasuda et al.
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Change in overall survival with time in MRC
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5-y Relative Survival by Year Dx
AML, all races, both sexes, 1975-2003
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5-Year Relative Survival By Year Dx

By Cancer Site
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1975-2003
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© Acute Myeloid Leukemia

Cancer sites include invasive cases only unless otherwise noted.

Survival source: SEER 9 areas (San Francisco, Connecticut, Detroit, Hawaii, lowa, New Mexico,
Seattle, Utah, and Atlanta).

The 5-year survival estimates are calculated using monthly intervals.
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@ Acute Myeloid Leukemia

Cancer sites include invasive cases only unless otherwise noted.

Survival source: SEER 9 areas (San Francisco, Connecticut, Detroit, Hawaii, lowa, New Mexico,
Seattle, Utah, and Atlanta).

The 5-year survival estimates are calculated using monthly intervals.
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@ Acute Myeloid Leukemia

Cancer sites include invasive cases only unless otherwise noted.

Survival source: SEER 9 areas (San Francisco, Connecticut, Detroit, Hawaii, lowa, New Mexico,
Seattle, Utah, and Atlanta).

The 5-year survival estimates are calculated using monthly intervals.
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