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JTabopaTtopHaa amarHoctnka PMI

1. OOwum aHann3 Mo4vun, NOCEB MOYU
2. LuTonornyeckuin aHanms mo4m

3. Ecnim  uutonorusa, Y3W, aKkckpeTopHas  yporpadws,
unctorpacoms, KT nossonunu 3anogo3puts  PMIT  —
BbINOSHAETCA LMCTOCKONUA C Buorncuen U nocrenyowmm
NaToMopdoNorMyeckMMm  UccriefoBaHMeM  MONyYeHHOro
buonTtata

4. CywectBylowme 6Genkosble oHkOMapkepbl: NMP22, BTA,
UBC-aHTuUreH — nMetoT psag, orpaHn4yeHum

HayuHo-npaktuyeckas koHdepeHumus AOI «Oxkoyponorusi»; Mocksa, 4 okTsbpst 2019 1.




UroVysion — FISH ocagka mouu B gnarHoctuke PMI
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PesyanaT TecTa CYHUTAKT NOJNIOXKUTESIbHbIM

< CHEEICI
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OzpaHudeHusi Memoda:

- HEOBXOAMMOCTb BarMaaLun pesynbTatoB TecTa BTOPbIM CMeuuarMcToM npu MorpaHNYHOM YpOBHE
XPOMOCOMHbIX abeppaLmii

- HEKOPPEKTHOCTb €ro Pe3ynbTatoB npu GakTepuypun

- HEMOCTaTOMHOE AN aHaNM3a KONMYECTBO aTUMUYHBIX KIETOK B OCaAKe MOYM MpU OMyXonu pasmepom
MeHee 5 Mm

- BO3MOXHOCTb JIOKHOMOMNOXWUTENBLHOrO pesynbTara y NauMeHTOB C OfyXOfsiMU MOYEMNonoBOi CUCTEMbI
ApYrvx nokanu3sauuin, Takke HECYLLIMMU MHOKECTBEHHbIE XPOMOCOMHbIE abeppaLmu

KnuHuyeckas 4yBcTBUTENbHOCTb M cneuudmyHocTb UroVysion coctaBnsier 71 u  66%,
COOTBETCTBEHHO (cymmapHo Aans Bcex noarpynn PMIM). UroVysion opo6peH FDA kak
ANarHoCTMYeCKU TeCT Y NaLMeHTOB C remaTypuei npu nogospeHun Ha PMI.
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Robertson A.G. et al. C molecular of il bladder cancer. Cell. 2017; 171(3): 540-556.
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MyTaumum-apansepbl B KaHLEPOreHe3e paka MOYeBoro nysbips

Muwaitnerko f1.C., Hemuiosa M.B.
TouKOBbIE COMATYMECKVE MyTaLWA B

i 1

f = =
PasBUTUN paKa MOYEBOTO Ny3bipsi | HOPManbHbIK YPOTENHK |
KnloueBble COBLITUA KaHLeporeHeaa, S . M -
AvarHOGTINECKWe. MapKeps! 1

Mawedn AN Tepanae. Yporons.
2016; 1: 100-105. r | i' ]

| runepnnazus Ancnnasua/CIS |
MHKpPONanUAAAPHbIiA | meneunn 9q, | MyTaLIMM B reHaX PeMOSENHHTa XPOMATUHA, MyTalun TPS3, TERT, I
|

TERT, rew P53 = |
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MbILLEYHO-UHBA3KUBHbIA PMN

MyTauum TP53 (50-60%), TERT, MyTalluu B reHax cerperatium
xpomarug (STAG1/2, ESPL1, SMC1-3), renax pemogenvra
XpoMmaTuHa (UTX, KDM6A, MLL2, ARID1A, CREBBP, EP300),
NCOR1, CHD6 - o1 5 10 30% Kaw/ibli); XDOMOTDUACHKC: AeeLun

MyTauuu FGFR3, ERBB2 (40%)

|
|
PMN —_— | myTaunu FGFR3, | | amnandurauma £2F3, abeppaumm 9 xpomocomsl, reH FGFR3
| ! cemeiicteo RAS — «apkoro Tuna» |
|

noBepXHOCTHLIA PMI

MYTaUun FGER3 (50-80%), PIK3CA (15-20%),
TERT (60-70%), HRAS (9-12%), ERBB2 (8%),
STAG2, xumepa FGFR3:TACC3

l RB1, PTEN, FHIT, amnandwkaunna GRIN2A, neneunn 9p/9q
(renos CDKN2A, CDKN2B, PTCH1, TSC1, BRINP1) v ppyrue
peyuave nosepxHoctHoro PMI 1 nepexos 8 ) | aGeppaunn (20, 3p-, Sa-, 8p-, 100+, 11p/g-, 13q-, 17p)

WHBa3KBHbIN pak
MYyTaLwu FGFR3, reHoB cemeiicTea RAS, 3aTem
neneuvu/mytaumuu TP53, RB1, abeppauuu 3p-, 11p-, 13q-, 17p-

p,aaneiimaa nporpeccua U MeTacTasMpoBaH1e nepawmoii ONyXonu
EMT, knoHanbHan 3sontouma U oTbop B N0/Ib3y KOMM/IEKCHBIX MyTaumid TP53, RB1, amnandukauuu MDM2, GuannensHbix ieneumi 9p,
amnanduraumm 1q, 12p
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CxBladder Triage — Ha ocHoBe naHenn PHK-mapkepos

PINDEX = -3.78 4 (0.81 x Age + 046 » Gender
P 0.78 x Smoking history + 0.59 x Hfreq)

+

G

Biomarker Gene Phenotypic Clinical
Descriptions Characteristics _ : -
Sernaril %% GINDEX = -6.22 + (0.77 x IGFBPS
growth and cell Approximately 90% of _ .
o - L11 x HOXAI3 + 1.56 x MDK
>N3'xus;::en 2% .
d
siscel S R A i t 1.24 x CDK1- 043 x CXCR2)
> CDKI: Coll more likely to develop.
division bladder cancer than
women
> IGFBPS:
Programmed cell Smoking History < ‘
death Cu okers are
> CXCR2: -y cer than
Inflammation

 sensmnn< G +PINDEX =-8.46 + (079 x IGFBPS
wdduenoimas ] 60 x HOXAL3 +2.10 x MDK +0.95 x CDKI
s -0.38 % CXCR?) f (064 x Age + L11 x Gender

098 x Smoking history +0.56 x Hireg)

Kavalieris L. et al.,
BMC Urology. 2015; 15:23

AUC pgns P-unpekca 0,66

AUC ansi G-nHaexca 0,83 - AUC ansa G+P-nnpekca 0,86
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CxBladder Triage + Detect — cpaBHeHMe ¢ ApyrMmMn metTogamu

Table 3 Measured and published sensitivity and specificity for each test in the integrated dataset before imputation, mean and
95 % Cls

Measured Published
Sensitivity, % (95 % Cl) Specificity, % (95 % Cl) Sensitivity, % (95 % Cl) Specificity, % (95 % Cl)
Cytology 455 (406-50.4) 96.3 (34.5-979) 56.1 (43.3-683) [18] 945 (91.9-96.5) [18]
NMP22 449 (374-523) 85.0 (86.5-915) 500 (37.4-626) [18] 880 (846-91.0) [18]
FISH 400 (227-52.3) 87.3(83.7-916) 72 (69-75) [22] 83 (82-85) [22]
61.9[23] 897 [23]
18 [24] 90 [24]
Oxbladder Detect 795 (71.1-87.8) 822 (79.2-850) 81.8[18 85.1 (fixed) 18]

Breen V. et al., 2015.

a Baseline Number of Procedures b change in Number of Procedures Post-Trisge € Change in Number of Procedures Post-Detect

-

" k- kA bk AR

= s x s = s = s g g5 2

Lough T. et al., 2018.
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KombuHauma aHanmsa mytaumin FGFR3 ¢ MeTUnnpoBaHUem u
akcnpeccuen gpyrmux reHos (CertNDx Bladder Cancer Assay)
6‘\41_?}1(](2‘ ORIGINAL ARTICLE
&y
A Noninvasive Multianalyte Urine-Based
Diagnostic Assay for Urcothelial Cancer of the
Bladder in the Evaluation of Hematuria

R. Jeffrey Kames, MD; Cecilia A. Fernandez, PhD; and Anthony P. Shuber, MS

TABLE 1. MADR Assay Performance for the Derivation Population

Biomarker MNegative assay criteria NPV (%) Sensitivity (% [range]) POE (% [range])
TWISTI <I13%9K ND 84 (7194) 82 (76-86)
NID2 <680 K ND 33 (20-48) 100 (99-100)
MMP-2 <1100 ng/mL ND 35 (22-51) 74 (68-79)
FGFR3 MNegative ND 10 (3-23) 99 (97-100)
All 4 biomarkers 995 94 (83-99) 65 (58-71)

Biomarker PPV (%) Spedificity (% [range]) POE (% [range])
FGFR3 Positive 71 99 (57-100) 10 (3-23)

MADR = muiltianalyte diagnostic readout; MMP-2 = matrix metalloproteinase 2; ND = not determined; NPV = negative predictive
value; PPV = positive predictive value; POE = power of exclusion; POl = power of inclusion.

HayuHo-npaktuyeckas koHdepeHumus AOI «Oxkoyponorusi»; Mocksa, 4 okTsbpst 2019 1.

06.10.2019



06.10.2019

KombuHauma aHanmsa mytaumnit FGFR3 ¢
METUIMPOBAHUEM APYTUX reHOB

Table 4 Comparison of sensitivities of FGFR3 mutations, methylation, and combined markers according to stage and grade
A Diag

study Primary tumor (n=167)

Markers Turnor stage, % ( Tumor grade, % (n

pla (n=126) P11 (n S (n=6) Other (n=10) Low (n= High (n=67)

460 (58) 2B0(7) 16.7(1) 300 (3)

690 (40)
138 (8) 333(1) 17.0(9)
103 (6) 100 (1) 333 (1) 113 (6)
372C 523) 57 3)
52490/R248C 1.7 ()

Methylation

bined mar

urrenc

pla in pT1 (n=11) 2 Other (n=4) Low (n=47) High (n=25)
426 (24) 36.4(4) 500 (2) 468
83 (14) 100 (4) 546 (12)
137 (3)
167 (4) 227 (5)
4201) 45 (1)
SC/R248C 45 (1)
Methylation 891 (49) 50.9 (10) 85.1 (40) 960 (24)
bined markers 964 (53) 100 (11) 100 (2) 500 (2) 936 (44) 960 (24)

Roperch J.P. et al. Promoter hypermethylation of HS3ST2, SEPTIN9 and SLIT2 combined with FGFR3 mutations as a sensitive/specific
urinary assay for diagnosis and surveillance in patients with low or high-risk non-muscle-invasive bladder cancer. BMC Cancer. 2016; 16:
704.
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TecTt-cuctema UroSEEK

AHanunsupyemble abeppauuu:

- ToykoBble MyTauun B reHax FGFR3, TP53, CDKN2A, ERBB2, HRAS, KRAS,
PIK3CA, MET, VHL n MLL

- MyTauuu B npomoTtope reHa TERT

- adeynnounauum
Table 1 Distribution of mutations of the UroSEEK gene panel in Table 2 Diswribution of mutations of the UroSEEK gene panel in
noninvasive bladder cancer invasive bladder cancer
Low-grade pevalue PT1 tumors Muscle- p-value
noninvasive noninvasive invasive
papillary papillary bladder cancer
carcinoma carcinoma +
carcinoma in situ /T (91%) 4043 (93%) 0933
S0/111 (729%) 2713 (63%) 0354
185/188 (98%)  161/185 (87%)  <0.0001 o
i Lieriss (re Iaie (eser P UroSeqS 62/111 (56%) 3243 (74%) 0.053
Uros : 1317188 (70:) 108185 (;x:) 0.030 rares 2L (19%) 343 (12%) 0399
F:;‘I:;‘ A 87188 jrrm) 227185 v(arm) 0.0001 s UL @8%) 233 (34%) 0008
! (46%) 2185 (23%) <0- PIK3CA 10/111 (9%) 1443 (2%) 0273
TPS3 15/188 (8% 517185 (28% 0.0001
¢ :2 ; (r %) « CDKN2A S/ (5%) 7143 (16%) 0.035
PIK3CA 35/188 (19%) 01185 (5%) <0.0001 HRAS 11 % 153 2% o
% %
CDKN2A 107188 (5%) 1185 (4%) 0644 KRAS 1 G%) /43 0% 0661
% 20
HRAS 6/188 (3%) 3/185 (2%) 0515 EREE2 11 6% 143 (2% o
% 2%
KRAS 5188 (3%) 4/185 (2%) L0 VHL 47111 (4%) 043 (0%) 0.486
% 20
ERBB2 17188 (19%) 3/185 (2%) 0.604 ML o111 0%) 0143 (%)
% 205
VHL 17188 (19%) 3/185 (2%) 0.604 BT 011 0% 0143 0%)
MLL 0188 (0%) 11185 (1%) 0994
MET WIBE 0% O/185 (0.0%) ) Assay categories (UroSEEK and its components) and significant

p-value are listed in bold

Springer S.U. et al., 2017; Eich M.L. et al., 2019.
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Patient Number

TecT-cuctema Ha OCHOBe onpeaeneHna aKkcnpeccmmn

Manbix MHTepdpepupytowmx PHK: miR Sentinel BCR Test

1404

120+

100+

804

604

40-

20

Stable @
Recurrent @

Predict Stable

Predict Recurrent

-2 -1

0

1

Sentinel Score

Training Data Set :

44 with recurrent disease
confirmed by positive cystoscopy
106 with stable disease,
confirmed by negative cystoscopy

The miR-BCR Test correctly

identified:

= 41/44 patients no cancer
(sensitivity >95%)

+ 102/104 patients with
cancer (specificity >98%)

2019 r. Ho noka Tonbko No MH(opMaLUmn pa3paboTUUKOB..........
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AHanu3 mytauumn FGFR3, PIK3CA, TERT n TP53 B o6pa3uax

PMI (cobcTBEHHbIE AaHHbIE)

PacnpepeneHue BbIABAEHHBIX MyTaLui
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s I S378C G382R FaseL Esazk 5> g5g5n I H1047L I
o 1 - - - - - L] [ -
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€CTb N reHeTu4eckne
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TapreTHas UMMYHOTEpPanNuUsA paka MOYEBOro My3blps

Clinical Trials

MEDI4736-1108
(Phase I/11) 2" line
durvalumab

Checkmate 032 Keynote 052
(Phase 1) 2" line (Phase 11) 1% line Keynote 012 (Phase IB) JAVELIN (Phase 1) 2™ line
nivolumab pembrolizumab 2™ line pembrolizumab avelumab
G027831 IMvigor 210 Cohort || Checkmate 275 IMvigor 210 Cohort 1: Keynote 045 (Phase Il1)
(Phase 1) 2 (Phase Il) 2*¢ line (Phase 1) 2" line (Phase 1) 1% line study of 2™ line
atezolizumab atezolizumab nivolumab atezolizumab pembrolizumab
2015 2016 2017

FDA APPROVALS

5/18/16: atezolizumab
approved for 2" line
therapy of muUC

2/2/17: nivolumab
approved for 2n¢
line therapy of

4/18/17: atezolizumab
accelerated approval for
1% line (Cis-ineligible
mucC patients)

5/8/17: avelumab
accelerated approval for 2™ line
therapy of muUC.

5/8/17: pembrolizumab

5/1/17: durvalumab
accelerated approval for
2 |ine therapy of mUC

approval for 2™ line therapy
of mUC
5/18/17: pembrolizumab

accelerated approval for 1* line
(Cis-ineligible patients)

Aggen D.H., Drake C.G. Biomarkers for immunotherapy in bladder cancer: a moving target. J Inmun Ther Cancer (2017) 5:94
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MNaHenn NPOrHOCTUYECKUX IKCMPECCUOHHbIX MapKepos npu PMI
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Knowles M.A., Hurst C.D., 2014.

JNlyqwe oTBevyawT Ha
aTe3onnaymab
naumeHTbl co Il
Kknactepom no TCGA, a
Ha HuBonymatb — c Il
knactepom TCGA

Rosenberg J.E. et al.
2016, Felsenstein K.M.
et al. 2018, Wezel F. et
al. 2017.
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MpenmylLLecTBa U HEAOCTaTKN NPEeAMKTOPOB OTBETA Ha
TapreTHyl0 MMMYHOTEpPanuio

PD-L1 :
Immunohistochemistry -

Advantages

Most well-characterized biomarker to date

Rapid turn around time from biopsy

IHC assays are standardized specific to each therapy
Relatively inexpensive

Disadvantages

Discordant results across studies

Poor negative predictive value: responses seen in PD-L1 negative tumors
Multiple antibodies in use to detect PD-L1

Unclear if composite score or tumor cell score is more reflective of the tumor
microenvironment

Biomarker is dynamic over time and does not reflect PD-1/PD-L1 interactions in
tumor draining lymph nodes

Does not assess status of the immune microenvironment

TCGA Subtyping

Evidence of increased immunotherapy response in
luminal cluster Il subtypes with atezolizumab

Basal cluster | subtype demonstrated increased ORR
with nivolumab therapy

Distinct classifications based on tumor gene
signatures (i.e. few patients with gene signatures
between groups)

Multiple gene cluster assays used, difficult to standardize

TCGA subtyping in patients treated with immunotherapy is limited to small
numbers in each cohort (<60 patients in IMVigor study)

May require deep sequencing to appropriately identify the TCGA subtype
Responses are achieved in all 4 TCGA clusters, suggesting a low negative
predictive value

Does not assess status of the immune microenvironment

Tumor Mutational &
Burden

Clear examples of durable responses (> 6 months)
in patients with high mutation burden

Correlation demonstrated in subgroup analyses
between tumor mutation burden and overall
response rates with atezolizumab and
pembrolizumab

DE%I( to standardize between sequencing assays
Relative weight of 9‘?5 and translocations not yet elucidated

ip between burden and burden is still

?
undefined °
Depth of sequencing
undetermined
Evolution of tumor over time may change the relative mutak,ian burden
Does not assess status of th%mune microenvironment

i X predict Vs

Immune Cell Gene 5
Expression Profiling

TETer TETaTIVe 10 PU-LT THC 10
predict immunotherapy responses

Only biomarker assessing immune cell status rather
than tumor characteristics

Correlated with response to therapy in subgroup
analyses of nivolumab and pembrolizumab trials

No standardized commercially available gene panel as of yet. Multiple gene
panels currently available (T-cell panel, combined T-cell tumor cell panel, IFN-y
specific)

Insufficient negative predictive value: responders seen in all groups

Cost

Aggen D.H., Drake C.G. Biomarkers for immunotherapyin bladder cancer: a moving target. J Inmun Ther Cancer (2017) 5:94
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O6wmnit 0630p NOKA3aHMMN K MPUMEHEHWNIO MOJIEKYNIAPHO-
reHeTmnyeckumx Tect-cuctem npu PIK n PMI

Progensa*
MNMpocra-Tect**
Mi-PS
SelectMDx
ExoDX

Pak npeacraten bHOI XKenesbl

Progensa*
MNMpocra-Tecr**

AwuarHoctuka
nepevUHOM
onyxonu

Prolaris*
Decipher
Oncotype DX

Cxbladder Detect
Cxbladder Triage

AxTuBHOe Habnwogeuue,
uenecoobpasHocTb
nosTopHoi1 6uoncun (?)

MNporHos nocne
yaaneHus
nepBUUYHOi OMYXONU

Confirm MDx

Pak moueBOro ny3bipa

Cxbladder Monitor

OwuarHoctuka
nepBUYHOM
onyxonu

KPpaCHbIM - aHaMIMU3UPYIOT

UroVysion*
CertNDx
UroSEEK
myTauum FGFR3

MOHMUTOPHMHI peungusa
HeMbILLIEYHO-
wHBasmsHoro PMI

PHK (1nu PHK + 6enkn)

CUHMM - aHanusupyroT JHK

UroVysion*

UroSEEK

myTaumuu TERT

(vnu OHK + PHK/6enku)

* - opo6peHo FDA
** _ umeeT PY B Poccun

HayuHo-npaktuyeckas koHdepeHuus AOI «OHkoyponorusi»; Mocksa, 4 oktsabpst 2019 1.
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