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dunoreHeTUYeCKaa B3aMMOCBsI3b CYOKITOHOB
y 2 nauyueHToB ¢ B-XJ1J1

A PD2087a

Subclone 8
Freq =0.0003
Germline
Subclone 4 Subclone 6
Freq = 0.0006 Freq = 0.0004

Subclone 16; Freq = 0.0002 72

Subclone 9; Freq = 0.0005 46

40 Subclone 12
Subclone 14 Freq=00092

Freq = 0.0002

Subclone 11
Freq = 0.0002

Subclone 10
Freq = 0.0005

74
Dominant clone Subclone 1; Freq = 0.09

Freq=0.9
85

Subclone 2; Freq = 0.003 Subclone 5

Freq =0.0003
Subclone 17 Subclone 15
Freq = 0.0002 Freq = 0.0002

Subclone 3; Freq = 0.0009 Subclone 7; Freq = 0.0003

B PD2106a

Subclone 2
Freq =0.001

Germline

Dominant clone
Freq = 0.997

Subclone 5
Freq = 0.0002
Subclone 3; Freq = 0.0004
Subclone 4
Freq = 0.0002 Subclone 6
Subclone 1 Freq = 0.0006
Freq = 0.0007
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BoiaBneHne ypoBHA BO3HMKHOBeHMA t(11;14)(q13;932)

M JIKM3 B-kneTkn MoHouuTbI T-kneTkn OpuTpokap CD34+ MpaHyn
PesynbTaTbl COpTUHra
21.703 — 1.910 - 51.231 - 100.093 — 33.525 — 4.667 — 164.126 -
10.003.443 200.000 184.873 311.629 170.000 40.003 1.413.919
98,2% 96,9% 98,6% 91.5% 92,3% 97,8%
PesynbTaTbl FISH Ha 0TCOPTMPOBAHHbLIX KIeTKax

L. 99,5% - 0% 0% 0% Het sagep 0%

99,0% HeT kneTok 0% 5aa.) 0%
K. 100%(5 0% (15 a4.) 0% 0%

aa.)
A. 84% 0% (5 aa.) 0%
M. 92% HeT knetok 0%
Y. 95% Het knetok | 0% (100 s4.) 0%
®. 100% HeT kneTtok 0% (20 a4.) (20 sgep) 0%
b. 100% Het knetok | 0%(100 sa4.) 0 spep) 0%
Y. 100% 10 HeT knetok 0% 0%
an
X. Mo 100% B | Het kneTtok 0%
2 nonyns.
M. | Het knetok | 0% (2% o1 0%
BCEWN
nonynsy,.)

tO. 100% 0% 0% 0% 0% 0% 0%

Bopobbes B.U. EHA 2010



NAnTenbHOCTb AOKIUHUYECKON CTaaun?

OgHoBpemeHHOe pa3BuTme
JIKM3 y peunnuneHTa

N AOHOopa

KnoHanbHaa NAEHTUYHOCTb
[1JOHOPCKUM TUN AOKa3aH
FISH CEP X/ Y

NUP t(11;14)(g13;932)+

no buoncmam

MUP t(11;14)(g13;932)-

No TpaHcn1aHTaTy 1996 .
Bpema nocne
TpaHcnaaHTauum — 12 JIET!
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Racke F et al. ASH 2010

JIKM3 in situ

= 7 60/bHbIX C NpeALecTByOWUMMN buoncuamm/onepaumnamu
m ~ 7 net go gebrota JIKM3

= JInnTenbHbIN NaTEHTHbLIN Nepunoa,

* MaHTMWHbIW TUN POCTa

Pre-lymphoma Pattern of in situ Latency(yrs) Lymphomalocation CCND1FISHin pre-
location MCL lymphoma specimen

CyclinD1+ focal
Obturatornode from colonized follicles,
radical prostatectomy  scattered cellsin
mantles

74 Sigmoid colon biopsy ND

Duadansl seipsal Diffuse scattered
lymph node (perforated 2.1 Sigmoid colon biopsy ND

benign gastric ulcer) Cychnbigeels

Rightneck
subcutaneous lymph CycfllnD1+ceIIS|n 39 BORE Theio biaps § ND
node (neurofibroma follicular mantles
excision)
Periesophageal lymph Sever.al Cycl.m D1+ Righteamieallymph
nodes from colonized primary 8.0 ND
. node
esophagectomy follicles
Axillary lymph node CycfllnD1 +cellsin 155 Mesenteric lymph U Do=ifiva=ignals
from mastectomy follicular mantles node
MasSrtarEl ma NCe s chnD 1 calls in . -
dissection for colon : 10.6 Base oftongue lesion Positive
follicularmantles
cancer
Cervical lymph node . . . !
e s 3.1 Rightalieryyiip Positive
follicularmantles node

lymphoma



JTIKM3-nHnuymupytowme KneTeu!

= CopTtuHr CD45+CD19- n CD45+CD19+ knetok JIKM3

= MmmyHogenneuma CD34+ mn CD3+ KneTtok

" YpcroTa BblaeneHmna 99-100%

= 100 knetok CD45+CD19- BbI3bIBAlOT ONYX0/b iN Vivo

= IKM3-nunummpytowme KneTkm NOBTOPHO NPUBUBALOTCA

" OTU KNIETKU PE3UCTEHTHbI K MPOBOANMOMN TEPanum

=  Pe3ncteHTHOCTb K bopTeaommby He cmoTpa Ha akTuBaumio NFkB

» TpaHchopmauma B nnasmaTUyeckne/nnasmatuaMpoBaHHbIe KIETKMY,

sKcnpeccuen CD138, CD38, BLIMP-1, ARF4, NFkB(p50/p65)

AdPeKT in vivo O4UCTKU R - ?

Chen Z et al. Stem Cell Res. 2010
Jung HJ et al. Leuk Lymphoma. 2011
Jung HJ et al. Experimental Hematol. 2012



CBoncTBO

Mopaenb onyxorsieBbiX CTtoxacTu4yeckas moaesnb

Yncno KNoHOreHHbIX KNeTok
deHOoTMN OnNyXxoneBbIX KNeToK
OpraHusauus onyxosnu

Pasnnuns KnoHOreHHbIX

N HEKIMOHOINreHHbIX KIeToK

PaunoHanbHas Tepanud

KnuHunyeckne noareepXxneHud

CTBOJIOBbIX KI€TOK (KnoHanbHaA 3BONOLUA)
Huskoe Bbicokoe
[eTeporeHHbIn [eTeporeHHbIN U TOMOreHHbIN
Nepapxnyeckas He obsizaTenbHO nepapxunyeckas

CtabunbHble, anureHeTn4yeckne HectabunbHble, anUreHeTnyeckne

U reHetTn4yeckme

YHUYTOXEHME TONbLKO YHUYTOXEHME BCEX UMK
KMOHOMEHHbIX KNEeTOK GorbLUMHCTBA KNETOK
epMMHanbHbIE OMyXonu FemobnacTosbl

Cancer stem cell
specific therapy
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cancer therapy
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Timor regression
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Shackleton M et al. Cell 2010



TeopuAa CTBONOBbLIX KIETOK ONYXONU
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[eHEeTUYECKME U MOJIEKYNAPHDbIE
ocobeHHocTn JIKM3

del11q23

del9p21
-13/del13q14

-17/del17p13

del6q

del/t1plq
+3/3q
-20
+12/12q

Oobyxoea T.H. 2005 52 6-x

(%)
51%

38%
35%

22%

21%

22%
17%
11%
9%

(%)

KomnnekcHbIN 25%
KapuoTtun,
TpaHcchopmMauusa
TpaHchopmMauuma H.W.
Mporpeccus, 43%
TpaHcchopmMauus
Pe3ncTeHTHOCTb K 46%
ne4yeHuro
MaccueHas J1Arll 12%
- H.U
- H.U
- H.U
. 8%

Parry-Jones N. 2007 60 6-x

3KcTpaHoAanbHbIe
NOopaXeHUA, NIoxou
MPOrHo3

Mroxoun NporHos

CnneHomMeranus,
nenkoumnTo3>30x10°n

3KcTpaHoaanbHble
nopaxeHUs, NIIOXon
NPOrHo3

Obyxoea TH. IACRLRD 2005
Parry-Jones N. Br J Fraematol 2007



Cell-cycle and DNA damage response alterations in MCL,
highlighting specific genomic copy number variations

Deletion 13q33-q34 Deletion 9p21.3 DNA damage

blood

HEMATOLOGY

e @ Amp"ﬁcaﬁonzqm X Deletion 13q33-q34 A
SOCIETY OF y T /-Deletlon 11922-923

| apd
Cyclln A B RbESF E2F

pS53Deletion 17p13‘
el MCPHD Deletion 8p
Rb })% l

G2
G2| /Q :

E2F

Cyclin A

© 2010 by American Society of Hematology Auer R Blood 2010; 116:861-862



Ponb xMummnmoTepanuu B KNOHa/IbHOM cenekumm

Drug treatment

Cancer cell population

Gerlinger & Swanton Br J Cancer 2010



N3meHeHne KNeToYHbIX CUTHANbHbIX I'IyTEI\/’I
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Protein
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Parekh S et al. Sem Cancer Biol. 2011



CyTb Teopuu nporpeccmm (KNOHANbHOM 3BONOLMM) OMYXONn

Table 1
Critical pathways and novel drugs in MCL.

Pathway targeted

Drug

Mechanism (target)

Clinical pharmacology

B-cell receptor

PCI-32765
Fostamatinib

BTK inhibitor
SYK inhibitor

ORR 75% in relapsed MCL [123]. 5ide effects include nausea, vomiting and diarrhea.
11% response rate in relapsed MCL [124]. Side effects include neutropenia, diarrhea
and thrombocytopenia.

Enzastaurin PEC inhibitor 37% disease stabilization in relapsed MCL patients [125]. Side effects included anemia,
nausea, diarrhea, vomiting and syncope.
CAL-1M PI3K-delta inhibitor Discussed in PI3K section
SB1518 Small molecule JAK-2  2/3 MCL patients achieved PR [126]. Side effects include constipation, neutropenia and
inhibitor fever.
PI3K/AKT/mTOR CAL-1 PI3K-delta inhibitor ORR 62% in relapsed MCL [127]. Dose limiting toxicity is elevation in LFTs.
MK2206 AKT inhibitor Phase Il ongoing in DLBCL. Side effects include skin rash, mucositis and glucose
intolerance. Preclinical synergy with rapamycin
Cc-779 mTOR inhibitor ORR 28% as single agent [32] and 59% in combination with rituximab [37]. Side effects
(predominantly include hyperglycemia, fatigue, thrombocytopenia and neutropenia.
TORC1)
Cell cycle PD0O33299 CDK4/6 inhibitor Cytostatic as single agent [46] but has preclinical synergy with bortezomib and

Flavopiridol {alvocidib)

Pan-CDK inhibitor

cytarabine. Side effects include thrombocytopenia and neutropenia.
Limited single agent activity [47]. Side effects include secretary diarrhea, fatigue and
Cytopenias.

DMA damage response RG7112 Clinical grade HDM2 One AML patient in remission =9 months, responses in CLL/NHL [128]. Side effects
inhibitor include moderate to severe nausea and vomiting.
Olaparib PARP-1 inhibitor May have higher specificity for ATM mutant or deficient MCLs. Side effects include
nausea, vomiting and cytopenias.
Protein homeostasis 17-AAG H5P-90 inhibitor Poor solubility, limited clinical activity but shows preclinical synergy with bortezomib
in MM. 5ide effects include diarrhea, hyperglycemia and hepatotoxicity.
Carfilzomib Irreversible ORR 24% in bortezomib refractory MM [129] and preclinical synergy with HPS90

Cell survival/apoptosis

Epigenetic modifications

GX15-070MS (Obatoclax)

ABT-263 (Navitoclax)

Vorinostat (SAHA, Zolinza)

proteasome inhibitor

Small molecule
pan-BCL-2 inhibitor
BCL-2/BCL-XL inhibitor

Class 1 and 11 HDAC
inhibitor

inhibitors and HDAC inhibitors. Side effects include fatigue and nausea.

4% responses in CLL patients in phase 1 [68]. More likely to be useful as chemoj/radio
sensitizer. 5ide effects include somnolenceataxia and myelosuppression.

10/46 relapsed NHL patients had a PR [67]. Side effects include myelosuppression and
diarrhea.

1CRuf11 relapsed MCL patients [115]. Has preclinical synergy with bortezomib and
DMNA hypomethylating agents. Side effects include myelosuppression (especially
thrombocytopenia), nausea and rash.
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bnonornyeckne cBOMCTBA ONYX0OAM

The Hallmarks of Cancer, all of which evolve somatically

(1) self-sufficiency in growth signals
(2) insensitivity to anti-growth signals
(3) evading apoptosis

(4) sustained angiogenesis

(5) limitless replicative potential

(6) invasion and metastasis



Nontumorigenic cancer cells
Optimize dissociation to preserve e .
cell viability and marker integrity CANCER CELLS CQO Are they alive?
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Intensity Tumorigenic cancer cells
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dead cells non-cancer cells



DaKTbl CBUAETENLCTBYIOLWLME
O Ha/1IM4YUU CToNoBbIX KneToK JIKM3

e Pabota — mbllwMHAA AMHKMA JIKM3 —
“side” populations



DaKTbl CBMAETENLCTBYIOWME
06 onyxoaeBoun nNporpeccum

* Pabota no npusuton 61actHomn JIKM3
n 12-neTHomn Nporpeccun

 PaboTta no npeaLecTByOWMUM
buoncuam/onepaumam npu JIKM3

 PaboTa no bhactonaHOMy BapuaHTy —
NPOrpeccus MeJIKOK/IETOYHOrO
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3HaHMe natoreHesa

* OCHOBHble CBOICTBA OMYyX01€BOro pocTa



Onyxoan n HenpoaereHepaums

KINASE
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e

PROTEIN
ACCUMULATION

MITOCHONDRIAL
FUNCTION

O
{J
AR

DNA REPAIR

CELL CYCLE
REGULATION

[=—=] ALP

O Other function

i Genetic association with
neurodegeneration

Genetic association with

i cancer and

neurodegeneration

Genetic association with
cancer




Mopenu kapunHoreHesa

MyTaunoHHas

Xummnydeckue
KapUWHOTreHbl
BUPYChI

OcHoBHas
npuyvHa

Mpumepsl Tabak, HPV

NHK adducts
MyTtauum
OHKOreHbI

Mar. mogenu

Armitage-Doll

[[eHOMHas
HecTabunbHOCTb

3HaKOMCTBO
[[eHOMHas
HecTabunbHOCTb

KonopektanbHbIN
pak,
peTuHobnacTtoma

XpomMocoMHas u
MUKpOcaTennuMTHas
HecTaburnbHOCTb,
MI, MMR, Rb,
BRCAL, TSG

Knudson

3
He-
reHoTokcmnyeckas
KnoHanbHas

akcnaHcug/
anureHeTuka

[lneTta, ropmMoHbI

MeTtunupoBaHue
AueTunuposaHune
MMCTOHOB

Moolgavkar

I N O T I

TkaHeBas
opraHusaums

HapsuHa

KnoHanbHas
akcnaHcusa/
cenekumsa

Mukpo-
OKpYy>XeHune

PetnHounabl,
doonarsl,
XnumMmoTtepanums

CenekTnBHoe
NPEeMyLLLECTBO

Nowak



Mpu MHOXKeCTBEHHbIX ONYXO0NAX Y
OAHOrO0 }XMBOTHOrO Nporpeccus B

Pa3HbIX ONYX0AAX NPOUCXOAUT
He3aBUCUMO.

B pa3HbIX K/1€TKAX OnyXxoau
nporpeccus NPoMcXoauT He3aBUCUMO.

Mporpeccusa He 3aBMCUT OT pocCTa.
OHa cyLecTsyeT B NoKosALeica
OnNyX0/IeBO KNETKE U B KNETKax
onyxoJiei, Npyu KOTOPbIX eCTb apect
pocra.

Mporpeccus aBnseTca HenpepbIBHbIM
WA NPEPLIBUCTLIM MPOLLECCOM,
pPa3sBUBAIOLMMCA NOCTENEHHO,

WUAW PbIBKaMU.

Mporpeccua NPouCcXoaunT No ogHOMY
M3 a/lbTepPHATUBHbIX NyTen

AnddepeHLnpPoBKM.

Mporpeccus He Bceraa gocTuraer

CBOEi KOHEYHOM TOYKM.

Femo6nacTo3bl, Kak NpPaBuIO, NPOXOAAT ABE CTaAUU:
MOHOKJ/IOHOBY!O (A06pOKaUECTBEHHYIO) U MOJIMK/IOHOBYIO -
nosiBfeHne cybKAOHOB (3/10KauecTBeHHy0). O4HAKO cMmeHa
CTaguii NPOUCXOAUT C HEOAUHAKOBOW YaCTOTOM NMPU PasHbIX
$opmax remo61acTO308B M C HEOANHAKOBBIM MHTEP BaJIOM.

BaxkHelwwel ocobeHHOCTbI0 remo6.1acTo308B ABAAETCA
YyrHETEHME HOPMasIbHbIX POCTKOB KPOBETBOPEHMUSA, B MEPBYHO
o4yepenb HOPMabHOTO FOMOJ10Ta OMYXO/IEBbIX K/ETOK.

3akoHoMepHa cmeHa anddepeHLMPOBaHHbIX KNETOK,
COCTaBAAIOLLMX OMYXO/b NPU XPOHUYECKMX NIEMKO3aX U
AmmoumnTomax, 61acTHbIMU, onpe- AeNALWNUMN Pa3BUTNE
61aCTHOro Neiko3a, AN reMaTocapKoMbl.

MMmyHornobynmHcekpetupytoLwas anmoaTmyeckas uam
Ni1a3MaTUYECKan OMNyxo/ib MOXKET NOTEPATb CNOCOBHOCTD K
CEKpeLMn, YTO CONPOBONKAAETCA KAYEeCTBEHHbIMM
N3MEHEeHUAMM NOBEAEHMNSA ONYXOAU U 06bIYHO ee 6aacTHOM
TpaHcpopmaLme.

OnyxosieBble KAETKK, NpeKae Bcero 61acTbl, MOTyT TEPATb
bepMeHTHYI0 CneundUUHOCTb LMTOMAa3MaTUYECKUX
BKJ/IIOYEHWI U CTAHOBUTLCA MOPHONOTMYECKM 1
LUUTOXMMUYECKN HENAEHTUPULMPYEMBIMMU.

dopma agpa u LUTonnasmbl 61aCTHbIX KAETOK NpeTepresaer
CKauYKoobpasHble AN NOCTENEHHbIE U3MEHEHWNA OT KPYraom
K HENPaBW/ILHOW 1 BoAbLUIEN NO NAOWAAM.

Bce BHEKOCTHOMO3roBble remo6./1acTo3bl CNOCO6HbI
ﬂenKeMVBMpOBaTbCﬂ, T.€. MeTaCTa3npoBaTb B KOCTHbI MO3T.

MerTacTasbl remo61acTo30B BHe OpraHoOB KpoBEeTBOPEHUA
OTPa*KakoT NnoABAeHNE HOBOro, aganTMpPoBaHHOIO K ,El,aHHOﬁ
TKaHU CY6KI'IOHa, MeTaTCTa3bl BeAyT ceba s Pa3HbIX OpraHax
He3aBUCUMMO, HepeaKO OHU MMEKT Pa3HYHo YyYBCTBUTE/IbHOCTb
K UNTOCTAaTUHECKUM KOM6MHaLI,MF|M.

B ycnoBMAX COBPEMEHHOM LLUTOCTaTUMECKOW Tepanuu
NnosiB/IEHNE PE3NCTEHTHOCTU OMYX0/IN K paHee 3ddeKTHoMY
JIeYEHUIO 03HAYAET KaYeCTBEHHO HOBbIN 3Tan B €e Pa3BUTUM.
B peumamse onyxosb MHOrAa BHOBb OKa3blBaETCA
YYBCTBUTE/IbHOW K MPEXKHEN LMTOCTaTUYECKOM Tepanum, ecm
npoMdepupyroT KAETKMU OMYX0/IeBOr0 K/OHA,
OOMUHUPYIOLLETO A0 peunamea.

Onyxonu NnpoucxXoaAaT U3 TKAHEBbIX CTBOJIOBbIX KN1ETOK

JloKanusaumsa B ocobbix 061acTax (HMLWax) no3soaaeT
OMyX0/EBbIM CTBOIOBbIM KAETKaM peann3oBaThb CBOM
noteHuunan (Teopua nons).

Onyxo/b COAEPHKUT TaKMe e NONyAALMN KNETOK, KaK U
HOPMa/ibHaA TKaHb: POAOHAYa/IbHbIE CTBOJIOBbIE K/IETKM,
NPOMEKYTOUHbIE AENALLMECA KNETKU U TEPMUHANIBHO-
anddepeHUMpoBaHHbIe KNETKM (Mepapxmnyeckas Mogens).

Onyxo/u TpaHcnaaHTabebHbl CTBOIOBbIMM KNETKAMM, HO
He NPOMEKYTOYHbIMM AENALLMMUCA KNEeTKaMu (Tymop-
WHULIMMPYIOLLME KNETKM).

CybcTaHUmMK cekpeTupyemMble ONyXoNeBow KAETKOM U
CBMAETENbCTBYIOLLME O OnpeaeeHHOM YpoBHe deTasibHoM
anddepeHUMPOBKM MOTYT UCMOAb30BATLCA B AUAFHOCTUKE,
nporHose u nevyeHnn (onco-developmental markers).

310KaYeCTBEHHbIE KETKN MOTYT CTAaHOBUTbLCA
[06poKayecTBeHHbIMM (guddepeHumpytoLLas Tepanus).

OnddepeHumpytolLas Tepanma HanpasaeHa NpoTnB
NPOMEKYTOUYHbIX AeNALMXCA KNETOK. [Npu npekpaLLeHnm
Tepanumn OTMEYaeTCA POCT OMYX0/IN U3 PE3UCTEHTHBIX
CTBOJIOBbIX KNETOK (PE3UCTEHTHOCTb K JIEYEHUNIO —
onpegaenstouee ceoricteo CKO).



