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Komemoesa B.B., Tazuposa M.K., Poouonoe B.B., JIynvkoea A.A., Cyxux I T.

"MoJieKyJIsIpHbIH NOPTPET PAKa MOJIOYHOH KeJle3bl
¢ McnoJib30BanueM TexHojioruu Hanocrpunr"

KoHthepeHuns «Pak MmonoydHow xenesbl - 2017»

MonekynsipHoe TUNUMPOBaHNUE TKaHU

IILP, array,
cexBenupoBanue, Nanostring

muxpoPHK
MPHK
>
— D
Tpauckpunumus Tpancasnuns X
D K :

JH!

l Pudocoma AMunokncaotsl - Besox

TP, uurorenernka, array CGH,

P

FISH, cexBenupoanue, TP, array, Becrepu-oaorTunr,
Nanostring CeKBe““_P‘JBa"“e, HMMYHOTHCTOXHMHUSI, array,
Nanostring Mace-ClIeKTPOMETPHS,
Nanostring
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Perou C.M., Sorlie T., Eisen M.B. et al. (2000)
Molecular portraits of human breast tumours. Nature, 406(6797): 747-752.

Basal-like Erb-B2+ normal- luminal epithelialER~+
breast-like

Perou C.M., Sorlie T., Eisen M.B. et al. (2000)
Molecular portraits of human breast tumours. Nature, 406(6797): 747-752.

Ilesib ucciieoBanus: aHanu3 sxkcnpeccuu 8102 reHoB

O0pa3upl: 65 006pa3oB TKAHU OITyXOJIH MOJIOYHOH Kee3bl OT 42 MalUeHTOB
(20 00pa31oB OMMyXOJH 10 JICYSHHUS JOKCOPYOUIITHOM U MTOCIE)

Meton: DNA array

Pe3ynbraTbl: ONyX0/M MOryT 6bITb KAaccudULMpoBaHbl Ha OCHOBe Npoduns
JKCMPEeCCUU reHOoB, OTPaXKatoLWmii 6MONOTMYECKOe Pa3nUMe KaXKa0oM ONyXoin
(dpunsmnonormnyeckan sapunauma)

Basal-like Erb-B2+ normal- luminal epithelialER+
breast-like
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Comprehensive molecular portralts of human breast tumors

The Cancer Ganome Asas Neework

Luminal A Luminal B Basal-like HER2E
ER+/HER2— 87% 82% 10% 20%
% HER2+ % 15% 2% 68%
% TNBC 2% 1% 80% 9%

53 Pathway

TP53 mut (12%)
Gain of MDM2 (14%)

TPS3 mut (32%)
Gain of MDM?2 (31%)

TP53 mut (84%)
Gain of MDM2 (14%)

TP53 mut (75%)
Gain of MDM?2 (30%)

PIK3CA/PTEN Pathway

PIK3CA mut (49%)
PTEN mut/loss (13%)
INPP4B loss (9%)

PIK3CA mut (32%)
PTEN mut/loss (24%)
INPP4B loss (16%)

PIK3CA mut (7%)
PTEN mut/loss (35%)
INPP4B loss (30%)

PIK3CA mut (42%)
PTEN mut/loss (19%)
INPP4B loss (30%)

RB1 Pathway

Cyelin D1 amp (29%)
CDKA4 gain (14%
Low expression of
CDKN2C

High expression of RB1

Cyclin D1 amp (58%)
CDK4 gain (25%)

RB1 mut/loss (20%)

Cyclin E1 amp (9%)

High expression of CDKN2A
Low expression of RB1

Cyclin D1 amp (38%)
CDK# gain (24%)

High ER cluster

Lower ER cluster

2
Basal signature HER? amplicon

mRNA Expression Low proliferation High Higl Heah pecliferation
Most diploid Most aneuploid Most ancugloid ];f;;: :‘;::ﬂi;‘c‘d
Many with quiet Many with focal amps High genomic instability instability
Copy Number genomes 1q. 8q. Spl1 gain 1q, 10p gain 1q, 8q gain
1q.8q. 8pl1 gain 8. I6qloss B oo e
Sp1sqloss 11q13.3 amp (51%) MYC focal gain (40%) 17q12 focal ERRB2
9133 amp (24%) 8p1123 amp (28%) (190
PIK3CA (49%) 1 (100, -
) TPS3 (12%) P53 32%) TP53 (84%) TIP3 (75%)
DNA Mutations . PIK3CA (32%) ) PIKICA (42%)
GATA3 (14%) MAP3K1 (5%) PIK3CA (7%) PIK3R1 (8%)
MAP3KT (14% >
DNA Methylation Hyper-methylated Hypo-methylated

‘phenotype for subset

Protein Expression

High Estrogen-signaling
High cMYB
RPPA reactive subtypes

Less Estrog; 1
High FOXM! and
MYC

c
RPPA reactive subiypes

High of DNA
repair proteins, PTEN and
INPP4B loss signature (p-
AKT)

High protein and phos-
protein expression of
HERI and HER2
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nanoStrin g ApXuTeKTypa ABOIMHOrO 30HAA

TECHNOLOGIES — KntoyeBas 0c06eHHOCTb TEXHON0rMmn
JaxsarelBalowmi 300 PenoprepHli 30HA

et N, A ]

3 nogTopsi ONHIOHYKNEOTHAEI, 0CHOBA - 0gHoLenoyeyHas AHK 5' nostops! g
CneudHIHBIE K MHILEHH
B — — — — — Croupueatsil x asin / CreLpIML K MALCH /

THEAIOUN 30K] :
BATHBAOUYNH 30K] psom

penopTey

DNYOPECLIERTHO-MEYEHHBIE parmeHTs! PHK
*50 ¢pnyopoxpomos

(nAaTeH) reHepupyioT
AAPKUIA CUTHAN J0CTaTOYHO
CUNbHDbIN anAa undposoi
AeTeKuun

Hcenegyeman PHE

*4 userta, 6e3
MCNONb30BaHUA UAYLLNX
nATeH ogHoro yserta = 972
BO3MOKHbIX KOA,0B

OAvH 3aKOAMPOBaHHbIN penopTep = 1 HyKAenHoBsas
Kucnota (KoanpoBaHne MoneKybl)

Mpoyedypa aHanu3za e mpu waza

. Am. m W A

5 MUHYT ﬂeub1 ) 5 MUHYT [leHb 2 5 MUHYT [leHb 2
CEpY\N0N AV +5TOMATYSMPOBAHHO Ry ABTOMATUSUPOBAHHO /

nCounter Prep Station (cmanyus npoﬁonodaomoeku)

nCounter Digital Analyzer

f \ ‘ _ (4ugpposoii aHanuzamop)

\‘\3 Yy . | ]‘ -] ' ‘ﬁ
C mm— (e

/f/\ ’_//\ ~—
' Tubkue mpe6oeaHua K 06pasuy s YyecmeumenbHslil
+ Bcezo 4 waza nunemupoeaHus ToyHbIll
» bes amnnugpurayuu » KonuyecmeeHHbiti
\® 800 2ubpudusayuil € odHol npobupke » lMpocmoil Y,
nanoString
9 NanoSting Confidential 'LL“NOLO"IL)
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Ilepevie pezynomamut 6 Poccuu,
nonyuenHnvle ¢ nomousvio mexuono2uu Hanocmpunz

M.K. Tazuposa, Bapnamos E.E.,
IHamnypa A.H., Cyxopykog B.C.

anpein 2014 B Uncruryre Kiopn

Pesyantar anaansa 500 renos, yuacray
8 pabore mvmynnoii cucremnt 1 25 pedepencunix renos.

[——pS—

bl ==

% Tew, moropuse wsesor

LleHTp KOMNeTeHLuuu

NanoString

nCounter® Dx Analysis System with FLEX

H L EanHCTBEHHas cucrema
i | = ! B Poccum ansi ANarHocTmku
| -)l]

BO3MO>XHOCTU CUCTEMbI

OunarHocTtuka Haquble nccnengoBaHua

¥ ke i

FeHeTnuyeckan curHatypa PAM50 ansa

nccnenoBaHMs TKAHU ONYXOJIN NPy pake MonexynspHbi CKPUHUHT

U co3paHue co6CTBEHHbIX

rpyau

MosBonsieT OLEeHUTb PUCK Pa3BUTUA peLunanBa B CUTHaTyp ANA QUArHOCTUKH
TeyeHun 10 neT y naumeHTa n nposecTm OLieHKa 3KCNPeccum, KONMIHOCTH
MONeKynsipHOe TUNUPOBaHME ONyX0Nn reHoB, MUKPOPHK, XpOMOCOMHBIX
(4 noaTuna: nepectpoek, 3D 6uonorus

Luminal A, Luminal B, Basal-Like n HER2 Enriched)
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AHaJIM3 KOMUAHOCTU T€HOB MPHU paKe
MOJIOYHOM JKeJjae3bl

JAn3aiiH uccJjIeI0BaHUA:
O0pa3ubl: 3aMOpPOXKEHHAst TKaHb OITYXOJIM MOJIOYHOM KeNe3kbl,
TKaHb MOJIOYHOH >KeJie3bl (HopMa)

1. Oyem(a KORUIIHOCHLU 2eH08 C UCHOJIb308AHUEM RAHENU

v2 Cancer CN Assay

2. Iloomeepocoenue konutinocmu (INIIP, FISH memoo)

3.buoungopmamuxa

- Konnabopayusa c Yuueepcumemom Jleiicmep (Benrukoopumanus)
Pykoeooumens npoexma c.n.c., K.m.H. Komemoea B.B.
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Bapuauyus uucna konuii (Copy number variation)

4

T'enomnasn nocnedosamensnocms
cooeprrcum HeKooupylougue paioHsl

\ 4

Hem 8K1A0Ad 8 UBMEHeHUe
JKCnpeccuu eeHa (ZGHOG)

\

T'enomnasn nocnedosamensvnocms
codeprrcum Kooupyiouwjue paiioHvl

(cen (v1))

KORUIIHOCHLb 2eHO8

4

Gain - nosviuaemcs
KCIpeccust 2eH08
Loss — omcymcmeue
aKecnpeccuu

Memoobt ouenKu sapuayuu YUC1a KORUiL:

IP B peansHOM BpeMeHH (00 6 Konuii)

FISH meton (6osiee 3 xonmii, TOJbKO BU3yaJbHasl OLEHKA,

BO3MOKHOCTDH OIICHKH IUIOI/UIHOCTI/I)

MLPA

(Mpremunnexcnas amnau@urkayus MU2A3HO-CEA3AHHBIX NPOD)

CpaBHuTe/ILHAsI —TeHOMHasi ruépuau3auus (array CGH)

(00 3 Konuir)

Texnosiornsi HanocTpunr
(6onee 6 Konuit)

12.12.2017
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Cucmema aHanusa nCounter noseonsem
onpedenums — KonuiiHocms usyvyaemoli
nocnedosamenoHocmu AHK (CNV) e

leHoMHaA

NanoSkring Confidential

DparmeHTaLuA ABYLIENOYEYHOM

ﬂ,HK reHoMHoi [IHK ¢ Eﬂcnonbamsaumem
YacToLLEeNALeil pecTpUKTa3bl

(Alu1) — bparmenThl okono 500 nH

™,

n
Ty
Mmbpuausa-
uus
nCounter
[enatypaums
[NHK npu 95°C

nanosString

TECHNOLOGIES

Nanostring Technologies ©

nCounter®

3 DN4 penoprepHbIe 30HAbI
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Houemy Jice MeHAemcs KORUILHOCMb 2eH08?

Veenuuenue
KORUIIHOCMU 2eHO086 8
2eHOMe K1emOK MKAHU

4l|

Veenuuenue
KORUIIHOCMU 2eHO086 8
IMOM JHce 2eHome

onyxonu oaem eii & KJ1emoK mKanu
CnocoOHOCmb K = y onyxonu oaem
Memacmasupoeanuio B8O3MONCHOCHLb
nooasums
Memacmasupoganue
? L:' = Y
Monexynapnasn éonna
ourn Hl o) lc J Breast Cancer 2017 Sepiember; 20(3): 246253 hitps://doi.org/10.4048/jbc.2017.20.3.246
°_ Breast
Cancer
ORIGINAL ARTICLE MammaPrint
(70 2enog)

Copy Number Profiling of MammaPrint™ Genes Reveals Association with the
Prognosis of Breast Cancer Patients

Areej Fatima®, Fomaz Tariq*, Muhammad Faraz Arshad Malik, Muhammad Qasim', Farhan Haq

(Cancer Genetics and Epigenetics Lab, Department of Biosciences, COMSATS Instilute of Information Technology, Islamabad, Pakistan;'Department of
Pharmacology & Immune Network Pioneer Research Center, Ajou University School of Medicine, Suwon, Korea

ue.]'llz HCCICIOBAHUSA: TIPOrHOCTUYECKAA I/IH(i)OpMaLII/ISI JJI TIAIMCHTOB C
OIIyXOJIbIO MOJIOYHOM JKeJie3bl Ha OCHOBE HAJMYHS B X T€HOME Bapuanuu

YHCJ1a KOTIHM.

O0pa3ubl: 59 KIETOYHBIX TUHUN (OILyX0JIb MONOYHOH kene3bl), 650

MAIMEHTOB C PAKOM MOJIOYHO jkesie3sl u3 6a3bl nanHbix The Cancer Genome

Atlas.

Meton: Affymetrix SNP array

PeSyﬂbTaTl)l aHaJjiu3sa:

T'enst RFC4, HRASLS, NMU, GPR126, SCUBE2, C200rf46, EBF4 —

VMEHbUICHUE BbLHCUBACMOCTNU NAYUCHINOE
I'enst ERBB2, EGFR - pocm onyxonu
T'enst AKT2, MAP3K1, MAP3K13, NCOR1, SMARCDL1 - kapyunozenes

12.12.2017



AHAJIN3 IKCMPECCHH TeHOB NPH paKe

MOJIOYHOM 2KeJie3bl

nCounter® PanCancer Immune

Profiling Panel

® panCancer Immune

CELL TYPE

B Cells

T Cells

Helper T Cells

Regulatory T Cells (T,,)

T, lcentral
memory)
Memory
TCells
T, leffector
memory)

ADAPTIVE IMMUNE RESPONSE

DESCRIPTION

Perform several roles, Including generating and presenting amtibodies,
cytokine production, and lymphoild tissue organization.

Play a central role In Immunity and distinguished from other lymphocytes
{e.g.. B cells) by the presence of a T cell receptor (TCR) on the cell surface.

A subset of CD3+CD4+ effector T cells that secrete cytokines with different
activities.

Produce IL-2 and IFNy and promote callular Immuntty by acting on CD8+
eytotoxic T cells, NK cells and macrophages.

Produce IL-4, IL-5 and IL-13 and promote humoral Immunity by acting on B
cells

Produce IL-17A, IL17F, IL-21 and IL-22 and promote antl-microblal
Inflammation

Trigger the formation and maintenance of germinal centers through the
expression of CD40L and the secretion of IL-21 and IL-4, thereby playing a
critical role In mediating the selection and survival of B cells.

CD3+CD4+ T cells that inhibit effector B and T cells and play a central role
In
suppression of autolmmune responses.

Educated T cells that rapidly respond to antigen. Central memory T cells
axpress Lselectin and CCRY; they secrete IL-2, but not IFNy or IL-4.

Educated T cells that rapidly respond to antigen. Effector memory T cells
do not express L-selectin or CCRY; they secrete effector cytokines llke [FNy
and IL-4.

PANEL GENES

BLK. CD19(CD13], CR2 (CD21), HLA-
DOB, MS4A1(CD20), TNFRSF17
(CD269)

CD2, CD3E. CD3G, CD6

ANP32B (APRIL). BATF. NUP107, CD28
(CD28), ICOS (CD278)

CD38, CSF2 (GM-CSF), IFNG, IL12RB2,
LTA, CTLA4 (CD152), TXB21, STAT4

CXCR6 (CD186), GATAZ, IL26, LAIR2
(CD206), PMCH, SMAD2, STATE

IL17A, IL17RA (CD217), RORC

CXCL12, MAF, PDCD1(CD279), BCL6

FOXP3

ATM, DOCK3, NEFL, REPS1, USPSY

AKT3, CCR2 (CD192), EWSRI (EWS),
LTK, NFATC4

12.12.2017
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nCounter® PanCancer Immune

Profiling Panel

INNATE IMMMUNE RESPONSE
DESCRIPTION PANEL GENES
Effector T cells with cytotoxic granules that interact with target calls CDBA (CDB|, CDBE (CDSB), FLT3LG,
Cytotoxlc (CDB) T Cells o sing cognate antigen and promote apoptess of wrget cells GZMM (METI], PRF1

Express surface antigen recognition complex type 2 and represent a small
percertage of the peripheral T cell population. Functions span innate and

adaptive Immune responses, Incuding direct cytolysis and establishment of CO80. FEZ1. TARP (TCRG)
memory phenotypes.

Gamma Delta T Cells (Ty6)

Provide a rapld cytotoxic response to virally infected cells and tumors.
These calls also play a role In the adaptive Immune response by readily
adjusting to the Immediate emvironment and formulating antigen-specific
immunological memory.

Natural Killer (NK) Cells BCL2, FUTS5, NCR1(CD335), ZNF205

i
(5}
u
® Constitute the majority of NK cells In secondary lymphold tissues. Abundant
E CD%M;M cytokine producers and weakly cytotoxic before activation. FOXN, MPPED, PLA2GE, RRAD
5
o
Constitute the majority of NK cells In the periphery and are more cytotoxic
CD56,,, than CDSGHNMCEHS GTF3C1, GZMB, IL21R (CD360)
Cells that process antigen material and present It on the cell surface to
Cometional ek raors eon e et an oo CCLI,CCLT. CCL22 DG, Co209
endritic Cells (DC) Immune systems, ! )

w e Play a critical role In Initiating tumor Immunity. Tumor cells can exploit the
E (Immature) functional roles of IDCs for tumor progression via release of soluble factors  CD1A, CD1B, CD'E, F13A1 SYTI7
° such as VEGF.
H
H abC Promote the Induction of the adaptive Immune response by presenting CCLY, EBI3, IDO1 (INDO), LAMP3
a (activated) captured antigen to naive T cells. (CD208), OAS3

Plasmacytold Dendritic Similr In appearance ta plasma cells and share many characteristics with | 30 (173,

Calls (pDC) myelold dendrttic cells. These cells can produce high levels of IFNa.

Mpoyedypa nodcyem HyKaeuHoB8bIX

Kucaom cucmemoli aHanu3za nCounter
1) fmbpuamnsauma PHK c

Habopom CodeSet ¢ PHK 5) doTorpadupoBaHmne 6) Mopacuet WTPUX-KOA0B

Cneuuduyeckmne 30HabI; NnoOBEPXHOCTU K I Count

KOHTPO/IU CUCTEMbBI 04 ] oun'

(Habop CodeSet) e 3 3
. .
=3 7 )

LUTp‘.wx»»:o:m MOACHMTLIBAIOTCA U AaHHbIe NEPeBOARTCA

B TabnuuHbIA hopmat '

Uccnepyembiii [ s s s
oBpazel booms o oo oo ou o om
YT e
i  om o e wm ma
[loyin g w @ o
wops  m m ®» & 7
T AR POSFDIZS) 38 7 a E 3 =
NEG_AID) 1 o 4 H 3 o
AN NEG_BH0) 2 o 1 1 1 1
<o NEG_0f0) 7 o 1 2 [} 1
NEG_EN) n & 7 1 1 &
KapTPHK o U S
2) YpaneHue HecBA3aHHbIX penopTepos e Ton s wn  Bon
as s o w
3) 3aKpenneHue penopTepos s M as s e mm o
"$e mi ae m M m m  m
s b1 4) Ummobunmnsaums u BbipaBHUBaHMe
%, penoprepos loToBbIi pesynbrat!!!
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1 wenesel 1

A eneatl

Ony¥onk MonouHolEl SKEene3k 1
OMYX0ME WMONOUHOR KENeskl
ONyx0ne MOzra 2

Onyxonk Mo3ra 3
PedepeHcHan PHK

Cnyzone mMozra 1

ONyz0nk MONOUHOR kenessl 1
ONy0NE MONOUHO N SKenessl
Cnyz0ne MOzra 2

Cnyz0ne MOEra 3

Onyxone mozra 1
PedepeHcHan PHK

Onyonk WMaNa4Ho
Omyones mozra 2
Omyons mozra 3

OnyXonk MaNaQ4Ho

Omyons mozra 1

MWAP 2K
TF53
IGF2R
TRAFZ

Paznuuue

¢ IKcnpeccuu
HEKOMOopbIX 26H08
Mexncoy onyxonamu
MOJIOUHOIL Jice1e3bl

PehepeHcHaa PHE

Manuentka O.

(Ormyxonb Mos104HOI Keme3bl 1)
Juacnos: mynemughoxanvholil
UHBA3UGHYLII HeCheyUuhuyuecKuil
npomoK060-0016K06blil paK
MONOYHOU Jicene3bl

MManuentka E.

(Orryx0Ih MOJIOYHOH KEJE3bI)
Juaenos: uneasuenwlii
Hecneyuguueckuit npomokKoeo-
0071bK06bLIL PAK MOJIOYHOIL Jicere3bl

Ge

Overview Nommalization

Pathway Score

Analysis Parameters  Share

Cell Type Profiling

This module generates a series of high level plots that describe the data overall and may be useful for identifying anomalous data and/or covariates.

ts:
ne sets Heatmaps . PCA .
Summary

) Heatmap of Raw Data
Adhesion

Downioad detected/undelected cals data

Antigen Processing
B-Cell Functions
Cell Cycle

Cell Functions
Chemokines
Complement

CT Antigen

Cytokines

Cytotoxicity

Interleukins

Leukocyte Functions

Macrophage Functions

Microglial Functions

NK Cell Functions.

Pathogen Defense

Study design

Other QC

Heatmap of All Data

’J_‘
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Gene sets:

Summary

Adhesion

Antigen Processing

B-Cell Functions

Cell Cycle

Cell Functions

Chemokines

Complement

CT Antigen

Cytokines

Cytotoxicity

Interleukins

Leukocyte Funclions

Macrophage Functions

Microglial Functions

NK Cell Functions.

Pathogen Defense

Regulation

Senescence

Heatmaps <

PCA

Heatmap of Interleukins Data

More Plot Information

Positive Control OC Flag
Binding Density OC Flag
Imaging Q€ Flag

€ Flag

Tissue

06

below threshold

o

1R00

Sample Annotations
QC Flags
B Tue O False

Tissue
@ Brain B Breast

132 mANa Probe Annotations

2210123
z.scores

flagiprune
s
o no

LB _tn
ety

Pathways:

Cytokine-cytokine
receptor interaction

Tuberculosis

HTLV- infection

Herpes simplex infection

Influenza A

Hepatitis B

PI3K-Akt signaling
pathway

Hematopoietic cell
lineage

Pathways in cancer

Epstein-Bar virus
infection

Tolllike receptor
signaling pathway

Osteoclast differentiation

NF-kappa B signaling
pathway

Toxoplasmosis.

Chemokine signaling
pathway

Measles

More Piot Information
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ueHTp KOM"ETEHLIVIM Haw noxopa K co3gaHuio

NanoString MOJIEKYIAPHOWM CUTHaTypbl
1. AHanus skcnpeccum 6onblioro
KonuuecTBa reHoB (Ao 800 reHoB) [aHHble 3Kcnpeccun reHoB Ha
npu pake Wenku MaTku «TennoBoM KapTe»
‘ Brizezenne obaactn
umTepeca
JKcnpeccus reHoB
2. AHanu3 3Kcnpeccum B Eopare
Bbl6paHHbIX reHOB Ha
6o0nblIO BbiGOpKe Ixcapeccas rexon
60/1bHbIX C PaKOM LWENKN s i
MaTKu

Tenbi, uveiomue NoBLIMERHYI0
IKCHpeccHio npH pake mekKn
MaTkn

4. Co3paHue Tecr-cucrem ansa MNU°P
3. Co3aaHue MOJIEKYNISIPHOM (yneweBneHne aHanumsa)

CUrHaTypbl Ans ‘
MCNOJIb30BaHUA B KJINMHUKeE 5. Mouck MuwieHel u co3gaHue

C UCNo/NIb30BaHMEM NpoOTMBOONYXOJIEBbIX NPEenaparos ,
TexHonornm HaHoCTpUHIr BO3ENCTBYIOLMX HA KOHKPETHbIE NyTH
naroreHesa

bnaazooapro 3a enumanue!

KonTakTsr:

Taruposa Muiist

tagirova81@gmail.com

8-926-186-58-50

Ananuz mPHK, muxpoPHK, /IHK c ucnonv3osanuem mexnonozuu Hanocmpunz

byoem paovt compyonuuecmey!

12.12.2017
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