I. Contents

DEAICATION ..ttt b b b st b ettt ea e bt b e e b se e b et et e st e st ebeeneenenren i
ACKNOWIEAGIMENT........eieiiiecete ettt ettt et e st e sre e besbeeseesbeessestesseensesteesnensens iii
ADDIEVIALIONS ...ttt iv
LSE OF TADIES ...t vii
LIST OF TIGUIES .ttt sttt et b e sb e bbbt e et et b e b b ee vii
A 1] = Tor £ PPPPPPRRN 1
[l INEFOAUCTION .ttt ettt et e st e bt e e sab e e sabee e sabeeebteesabeesanaeesaneesanes 13
A, Hematologic MalignancCies ........coccuiiiiciiie e e et e e e ate e e e ares 14

Lo DEfINITION ettt s 14

2. History of discovery Of HM .......occuiiiiiiiiie sttt e e st e e 14

3. Epidemiology of hematologic malignancies.......cccceivciiiiiiciiie e 15

B. Molecular bases of hematologic MaligNancies ..........cccoecveiiiiciiii e 16

L. MULAGENIC A0BNES....cuviitieeieiecieeiecte ettt te et et e e e et e s te et e st e sbeebesteebaebesbeesaesbeessensesreensenes 16

2.  Role of DNA repair systems iN HM'S........cccooiiieiiiicierececteseeeee et 20

3. Role of Protooncogenes and tumor suppressor genes in HM's .........ccccceevciveeeeciieeens 21

4. Role of epigenetics in the development of HM'S.........cccooveieiiiiecenencee e, 25

C. Acute Lymphoblastic LeUKEMi@ (ALL) ....cccueeeiiireiiieeiee ettt ettt et vae e s bae e sare e 28
D. Acute Myeloid [eUKemMIia (AML) ....ccouieeieiieciee ettt e e e et e e eaae e sbaeeenae s 32

E. Chronic Lymphocytic LeUKemia (CLL) ..ccccveeeeieiiiee ettt eireee e 38

F.  Chronic Myeloid Leukemia (CIMIL) ......ccoccuiiieieiiiiee ettt e et e e e ette e e e eatae e e eareee e 41
G. Myelodysplastic SyNndrome (IMIDS).........ueeeeiuiieeeciee ettt ettt e e e e e aae e e e eareas 42

H.  Multiple MYEloma (IMIM) ....ccueiiiiieciee ettt ete et etee e re e s vae e abe e sabaeetaeeeabaeenaeas 45

IR RV s o] oo s o - SRR 48

B N[0 1 T oo e o =Tl £ 1V PRSP 51
[l Materials and MethOdS .........oovuiiiiiiie e s 51
A, RESEAINCN DESIEN oottt e e e e e e e e e e e e e e et e e e e e e e e earaaaeeaeaeeeeanrraaeees 51

5 T U o VAN o Yo o1V - 1 4 o ISR 52
C.  Cytogenetic MELhOAS .....coocuiiieicee e e e s e bee e e s atae e e e ares 52



VI.

o 0 = »r

O 0w

VIL.

1. G-banding (Giemsa Banding) and SCre€NING .....c.ceccveeeeieeecieeeiiee et eee e 53
Fluorescence in situ hybridization (FISH) .......coeiviieiiie et 55
L. REBABENES i 58
B Lo 1V 1] ¢ a = o | PP PPPPPPRPPPPPRE 58
T o o Tol =Y [N IO P P T S UU OO VPSPPI 59
N N o= | Y 13T 61
RESUIES ettt ettt et e e sttt e s bt e st e e sbee e sabe e s beeesnbeesreeesaneenas 63
ALL FESUIES. ettt ettt et e st e st at e e sb e e e sab e e s abe e s bt e e sabeeeanes 63
AML FESUIES ..ttt ettt et et st et b e e s be e s me e st e enteeneeens 65
CML @Nd FISH RESUILS ..ttt ettt st st st st 67
CLL FESUIES .ttt ettt b e s bt st et e b e e bt e sb e e sbeesabesabeebeebeenbeenneas 69
YAV FoTe 1Y 2 o] = - T PSR 70
Multiple Myeloma and Lymphoma .......cociiiiiiiiieiciee s s saree s 70
(DT o{ U 1Yo o OO OO PP PP PP OPPRTO 71
AL bbbttt ettt e bt e s b e e sa et sa bt e bt e bt e beeabeesaeeeneeereen 72
1. The hypodiploid (<46) & pseudodiploid categories .........ccceeeecireeeeciiee e, 74
2. Forthe ploidy Sroup (47-50) ......cociuieeiieeeiee e eciteeecteeesre e s e e stee e s beesare e s reeebaeesabeeennes 75
3.  For hyperdiploidy groups of more than fifty chromosomes (>=51)........ccccceeeuvrerneennee. 75
AL et h e b e st st e r e bt e b e re e sreesaeeereen 76
CIML WIth FISH FESUILS ...ttt ettt st st 77
O U PPPT T OPPTPPPPPTON 79
VIS ettt ettt e e e e e et e e e e e e e e e et e e e e e e e nabeete e e e e e e rrreeeeeeeeeaannrrneeeas 79
V11V I TaTo IR0 0] o] o [o] o o - PR 80
(60e] 4ol [V To o S PP U U U PRV USSP 81
REFEIEINCES ...ttt ettt sttt e b e s s bt b e ennees 83



