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Biology of Acute Leukemia
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1. Human leukemia stem cells

2. Molecular biology of leukemia
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Transcription factors ANe289nY acute leu-
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Transcription factors slu AML:
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S9N 1 LEAID transcription factors 8¢ fusion protein ﬁwuﬁaﬂu acute leukemia %ﬂwwmmﬁ

a¥yeaBINeiN transcription factors AINULREMAYAANNAETY 1 RARO, AML-1, CBF, MLL 1fugiu"

Acute myelogenous leukemia Acute promyelocytic leukemia

Acute lymphoid leukemia

CBF-02 (AML1)/ETO RAR-O/PLZF E2A-PBX1
MLL/ELL PML/RAR-O WT-1
WT-1 AML1I
c-Myb c-Myc
CBP/p300 STAT
c-Myc SCL
AML1/Evi-1 TEL/AML1
ERG/TLS
STAT

1. APL-associated function protein
SL‘LL acute promyelocytic leukemia (APL,
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1) t(15;17) WU fusion protein Ao PML-
RAR-O
2) t(11:17) WU fusion protein @@ PLZP-
RAR-O
3) t(11:17) Wy fusion protein fa NuMA-
RAR-O
4) (5, 17) WU fusion protein fa NPM-
RAR-O
RAR-A (retinoic acid receptor-Q) ﬁmﬁiﬁ
Lﬁﬂﬁ%ﬁ]ﬁﬁﬂ“ﬂu’l%ﬂﬁ differentiation slumazﬁﬂ@
RARQl %agﬁlu;s‘ﬂ inactive I@EJ%%UL{I% repressor
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T4 APL vhifushiudonsusesaanaastuloe
ALAUNY corepressor molecule BT Sin3a, NcoR
%139 SMRT i@ histone deacetylase (HDACs)
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All-trans retinoic acid (ATRA) aamw%ﬂma
corepressor molecules 3N PML-RAR-Q Lagyn
Lmuﬁim coactivators (E‘Uﬁ 2)* %3‘&% retinoic
acid responsive gene ¥1TNYINNWBLALLAA
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RARQ fusion protein 4% Memuauasns3nmene
ATRA lnisfioinlanad souumnme PLZP-
RAR-O laiauifinasnaans ATRA flsisnsnsn
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landglsia®

2. Core binding factor-0 (CBF-Q_ 32
AML-1) a2 CBF-[3
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Repressor complex
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---TGTGGT----

Core enhancer sequence MPO,CSF-IR TCR,
neutrophil elastase

:ls‘ﬂﬁ 3 Interaction 2984 AML1-ETO chimeric protein U nuclear corepressor complex

M fusion protein fiAgan AMLL transcription Taemirn AMLA Foviwihfid activator s/,
factors ﬁwﬁl@ﬁ' LT i) repressor loedutiu corepressor molecules
t(8:21) Wi fusion protein fa AML1/ LAY domain ﬁaﬁwmw 1T Zinc finger domain 289
ETO ETO %@Lﬂuﬁuﬁagﬁlﬂﬂﬂﬂw 8022 WALNA gene
t(16;21) WU fusion protein fa AML1/ expression N HDAC activity (‘3“]_]“71' 3) AML1/
MTG16 ETO wulu AML M2 subtypee‘ﬁqmuaumﬁ@iami
t(3;21) WU fusion protein fa AML1/ SN
MDS/EVI-1 3. CBF-3/MYH 11
AML1/ETO wuldf 12% 2098l AML CBF- gene il inversion 16 Fawwtian
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4. MLL (myeloid-lymphoid leukemia)
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ANNAnUNG L therapy related leukemia Tae
L%Wﬂ?dﬁméﬁu topoisomerase inhibitors W‘iﬂéj 5-
10% 984 primary AML MLL funumnddaylu
9U3%M3 hematopoiesis Wae leukemogenesis'®
I@EJ@’JUQNm‘SLLﬂmaaﬂmaG homeobox genes
wennacilseasavafuduiidanieadas wu
MLL/ELL & ELL agunlaslalan 19q13.1 ¥h
MOTIAEN YIRS transcriptional elonga-
tion Aidaeendi RNA Sndavsiummameeaing
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5. c¢c-Myb

L‘fluéhmmsd tissue specific gene expres-
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sLuﬂa\lﬂ apoptosis, differentiation L&¢ prolifera-
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T ALL i #3330 TsiEudne cytogenetic
analysis MU molecular assays szuqﬁamﬁiﬁ
289 translocation 1avanth 75% (gﬁﬁ 4) lowayyl
W leukemia-specific translocation ﬁmmmﬂ'a
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1. B progenitor ALL mnmsﬁamﬁmm@uﬁ
WANGNT 2 89 1AM chimeric transcription fac-
tors
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1n@vad T-cell receptor (TCR) e immunoglo-
bulin (Ig) gene

Chimeric transcription factors ﬁé‘lﬁ@ﬂ%
ALL 1éun

1. TEL-AML1
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2504

gﬂﬁ 4 E}ﬁ@ﬂ?iﬁﬁmaa fusion protein EL‘LL acute lymphoblastic leukemia

snslafindneuazngenansusmslaio 99 11 siffi 4 gmen-Sunaa 2544



364 e AN

pre B cell GLuL@%ﬂ” N@N t(12;21) fusion protein
%L%au helix-loop-helix (HLH) domain 924 TEL
1y DNA-binding 8¢ transactivation domain
289 AML-1  TEL-AML1 %‘sumwﬁwﬁma@
AML-1 gene slum‘m‘széjuﬂmlﬁmaaﬂmad HOX
gene %GL%EJ’J?TU lymphopoiesis I@H\l‘ﬂméﬂu
AML1 910 activator Tepressor ¢ transcrip-
tion'® TEL-AML1 expression AL FNRUS U
WennIoilsniRg event-free survivals Uszanms
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2. E2A-PBX1

wuvoslu ALL ludinfean ¢ (1:19) (g23;
p13) %IGWU»LG’T 6% 284 B-lineage ALL %@MN@LLaz
25% U89 pre-B (cytoplasmic immunoglobulin-
positive) £ E2A nnlashlasii 19 audasiui
PBX1 fihengpiiaclsiasmauauasonsinmndae
antimetabolites chemotherapy

3. BCR-ABL

11 fusion gene NN t(9;22) (q34;q11) %ﬂ
Fan Philadelphia (Ph*) chromosome ‘W‘UVLG’T
25% W ALL §lna) uaz 3-5% 909 ALL lwidin
uaﬁmﬂﬁué’awﬂu chronic myelogenous leuke-
mia (CML) LLGi@]’Nﬁuﬁ breakpoint cluster region
T34 CML axaffl 210 kilodalton (kDa) iy ALL
a1}l 190 kDa llsfugnian bor-abl asildiuzas
A tyrosine kinase Tvnamilamaaniim viliaad
PNNIEIUAALIA wadasimaAnswaloed
srugalaln T childhood Ph* ALL tazanci 90%
(i p190 variant wsfluflwnyisl Ph* ALL tazanoy
25-50% azifh p210 variant Awdaiis p190 sy
A2 p210 : p190 ratio %qﬁmﬁam&;mn%u b
widanei p210 Ph* ALL Twdlngjoraifin oML
ﬁmé’ha blastic crisis

Breakpoint 1% chromosome 9 2¢N3¢e

DER BRIV ISESDA 200 Kilobase (kb) Mellss
intron 989 ABL AusiilsivmumihiinGues ABL
WSMTILT ABL QgiinTiAenfy tyrosine kinase
activity LLﬂ%iUWUWLﬁmﬁU cell cycle checkpoint
PR genomic damage

BCR protein “;'Td p190 LAY p210 expres-
sion (14 ALL type uay CML type ensaIsw)
#N190 transform hematopoietic cells LLaéjﬁaél,ﬁ
NADIN1T289 leukemia 61%‘1/1‘%1/]@@9\‘1

134 childhood ALL ﬁwu BCR-ABL fusion
s ludinln 78 leukooyte count g9 wadnd
CNS involvement Gaudusnifiade dulngjasd
wennsollselsidl LavEoIBRdnfasmamaldio
allogeneic stem cell transplantation 1% first re-
mission athalafiona Sewhiihelungad teu-
kocyte count igomusiuanitiaste finamasmnd
I@EJVLG?%U intensive chemotherapy Lﬁ?ﬁu %5‘51%
D1RANNTWINIYI stem cell transplantation Lﬁa
first remission SLuﬂiEﬁﬂuvL%ﬁméj’m leukocyte
count §4HINTY w%amjuﬁmauﬂuawia chemo-
therapy \1&'5

4. Wilms’ tumor suppressor gene (WT1)

ﬁwmwéﬁmﬂu tissue development pro-
liferation and differentiation “ﬂmlfﬁaﬁ‘s"m%d
apoptosis uaﬂmﬂ‘ig@ 94 tumor suppressor
gene WY oncogene M3

WT1 gene %L‘fl%éhﬂ’m@m gene expres-
sion I@B%%ﬁﬂ’h%ﬂwmiwﬁu regulatory protein
shale Bubavilsvnandie proline-rich amino
terminus %ﬁﬁmﬁwﬁlﬂ% transcriptional repressor
WT1 gene %ﬂ‘ﬂﬂguu fetal spleen, bone matr-
row La¢ immature leukemia cells

WT-1 protein ﬁuwmwéwﬁtﬂmﬁlﬂ%mm
leukemia WataaY84 solid tumor Glu leukemia
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