08.12.2021

‘ OIbY «<HMUL, AxywepcTBa, TMHEKOI0TUN W NEPUHATONIOTUM
uM. B.W. Kynakosa» Munsgpasa Poccum

«[lpakTnyeckue acnekrol digital
pathology B AvarHocTuke onyxoneu
)XEHCKOW penpoAyKTUBHOU CUCTEMDI

J.M.H. AcatypoBa A.B

«Digital pathology was the correct future term
because digital pathology encompassed so much
more than a virtual slide»

Dirk Soenkson, Aperio CEQ

Virtual Digital |
HONHT pathology ’S
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‘ ‘ (2016) MUSE microsopy
“ FDA approved (1988) Convolutional technique invented to enable
neural network high resolution imaging
invented by Yann LeCun | | without tissue consumption

L L

22y U.S. FOOD & DRUG
ADMINISTRATION

Technical Performance Assessment bceives
of Digital Pathology Whole Slide t A
Imaging Devices j gl t? l
FDA NEWS RELEASE le_Sllde
Guidance for Industry and Food on
. . and Drug Administration Staff
FDA allows marketing of first whole slide . r——

imaging system for digital pathology

§share W in Unkedin &% Emall & Print

For Immediate Release:  April 12,2017

The U.S. Food and Drug Administration today permitted marketing of the Philips
IntelliSite Pathology Solution (PIPS), the first whole slide imaging (WSI) system that
allows for review and interpretation of digital surgical pathology slides prepared from
1986 biopsied tissue. This is the first time the FDA has permitted the marketing of a WSI system
1989 epBasi ObLIeHalNOHalIbHas Telienartoliorideckasi Npor pamMma aiisl 3am
2000 [MosiBunack TexHONorMa co3aaHns M306pakeHns BCcero rmctonornyeckoro npenapara (whole slide imaging (WSI))
2017 OpobpeHune FDA ncnonb3oBaHUs M300paXeHUsl BCEro rmcTonormyeckoro npenapara ans noCTaHOBKM

“ 8% TlepBouii Al-ayrMeHTMPOBaHHBIV NPOAYKT B
obnactu digital pathology, oaobpennsiit FDA

FDA NEWS RELEASE

FDA Authorizes Software that Can Help ’Z”
Identify Prostate Cancer Paige
21 cenr. 2021 1. B u-s. Foop & DRuc  IERRRRITTY) [PETTTIT BbISIB/IIEMOCTH

3/10KaYeCTBEHHbIX MOPAXEHWH Ha
1.3% No  CPaBHEHMI0  ©
MaHya/ibHbIM METO/L0M

« YBenuuenue TOYHOCTH
AunarHoctuku ¢ 89.5% a0 96.8%.

« CHWKeHue NOXXHOHEraTUBHbIX
c/y4yaeB Ha 10% ]

JIOXHONO3UTUBHBIX HA 24%.
News release. FDA Septerber 21, 2021
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DIGITAL
PATHOLOGY

ASSOCIATION

Membership 0-100 $

ESDI»

EUROPEAN SOCIETY OF DIGITAL AND INTEGRATIVE PATHOLDGY

Membership 40-60 €

/ I PATHOLOGY
INFORMATICS

Membership 115 §

PATHOLOGY
fE=TAN
L[S TS

DIGITAL PATHOLOGY:

THE FUTURE IS HEI

OCTOBER 17 - 19 ) o
MGM GRAND | LASVEGAS, NV #PathVisions21

/, ESDIP MEETS THE WORLD

/il

SAVE THE DATE

PATHOLOGY \‘}
INFORMATICS -
SUMMIT 2022 AP

MAY 9-12-PITTSBURGH, PA

CDpath

WORKSHOP ON COMPUTATIONAL CHALLENGES IN
DICITAL PATHOLOGY

October 11, 2021 | Online event

Pathologists, Researchers. Laboratory Technical Staff

I E apt-
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“ Digital Pathology Training Center Canxr-llerepOypr

unNimm

CTAHAAPT OHKONOTHYECKOW AMATHOCTMHH

a Yepes 30 gHen
25 Hoa6psa 10:00 — 27 Hos6ps 18:00
[o6aBuTb B KaneHaapb

Q  Camukr-Netep6ypr
JepmoHTOBCKMIA Np-T, 43/1
MokasaTb Ha kapTe

) VYxe ectb 6uner
BoccraHoBUTb

YYACTHUE BECIJIATHO!
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——— Surveillance, Epidemiology, —
and End Results (SEER)

Program
11,000 500,000

NaLMeHToB NaLWEeHTOB B

o4

D GED

D D
G D

[T mrer———

I electronic learning NCF
“ D PA ej- | P H Institute of Pathology Heidelberg ggea\ Siide Agﬁ

UmverSIty of M|ch|gan Virtual Slide Box

d . ‘ / Towa Virtual Slidebox f’[f’:‘,w{ffﬁ‘,’:‘f

HEALTH CARE  Virtual Microscopy of Whole Slide Images

JUAN ROSAI'S COLLECTION
OF SURGICAL PATHOLOGY SEMINARS

b Pathology Resident Wiki

FANDOM M EXPLORE +  MED STUDENTS + TRAINEES +  GETINVOLVED ~
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Total Number of Slides an Server Total Storage Space Used by Siides

i 451,073 ’ 167.5TB

Virtual Pathology Slide Library

Virtual Pathology at the University of Leeds

Clinical Trials

CucteMbl A9 NoJiyyeHus LUPPOBbLIX KOMMH
MWUKpPONpPENapaToB: BHELHWE CKaHepbl

Aperio:
« SVS
Hamamatsu:
« VMS
- VMU
Leica
- SCN
SDHISTECH

+  MRXS

Sakura Vision Tek M6

Objective imaging Glissando Mikroscan SL5

PreciPoint M8
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“ A CucteMbl Ans nonyyeHus uUPpPoBLIX KONUK
MUKpONpenapaToB: BCTPOEHHbIE CKaHEpbI

1. Digital
Pathology Grade
Camera

2. Augmented
Reality
Microscope

3. Auxiliary
Stage Camera

Augmentigs

SEE THE SMART PATH
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“ 'S 06uMe noAxXoAbl K ABTOMATUYECKOMY aHANU3Y °
“ 3 0 6 p a)Ke H “ ﬁ Input image Convolution layer Pooling layer

Max-pooling

—

—

Cséproynan HeliponHas cetb (aHrn. convolutional neural )
network, CNN) — apxuteKtypa ucKyccTBEHHbIX HENPOHHBIX ¢ N

ceTew, HaueieHHas Ha apdeKTUBHOE pacno3HaBaHue B .
0bpa30B, BXOAUT B COCTaB TEXHOJIOMMIA T1yDOKOT0 00yYeHus. :

«  CNN noapasymeBaet yepe0BaH1e CBEPTO4HbIX C/IOEB

T

s

(ann. convolution layers) v cyd AUCKpETU3NPYIOLWUX v Avitigh: ool

cnogs (antn. subsampling layers). - PaGora CNN - ato nepexos oT KOHKpeTHbIX ocobeHHocTeil
» Crpykrypa cetn — oAHoHanpasnenHas (6e3 oGpatHbix usobpaxennss K Gonee aBCTPaKTHLIM AeTansaM, M janee K

€BA3eH), NPUHILANMANEHO MHOTOC/0/HAS. e Gonee abCTPAKTHBLIM AETAaNAM BI/OTb A0 BblAENeHUS

NOHSATHIA BLICOKOTO YPOBHS.

+ CNN camonacTpamBaetca UM cama  BbipabatbiBaer
HeoDXoAuMyl0  Mepapxui0  abCTPAKTHbIX  NMPU3HAKOB,
GUNbTPYA MaNoBaXHbIE AETANU U BbIAENSAA BaXHbIE.

» [pusnakw, seipabatbiBaeMbie CNN 00b14HO MaIONOHATHBI U
TPYAHbI ANS WHTEPNPETauyuu HacToNbKo, 4TO Ha JAJs
y/y4leHUs pe3yNbTaToB Pacno3HaBaHWs MEHSIOT CTPYKTYpY

- RO W apXMTEKTYPY CETH, He NbITAACh MEHATb CaMU NPU3HAKN.
Laboratory Investigation (2021) 101:412~42

Cancer Mai and Research 2020:1212823-12840

Feature maps

MpuHUMNBbI aHaNK3a U300paKEHMIA
B digital pathology

AHanus cpe3oB, OKpalleHHbIX LiuppoBas MUMMyHOTUCTOXUMUS
rUCTO/IOrMYECKNUMK/LMTONOTMYECKUM 1 . «  AHanus cpesoB, OKpaLIEHHbIX 2.
M KpacuTensimm reMaTOKCUIMHOM U 903MHOM 1S
*  BbiiBIEHWE TKAHW OMyX0/u onpefeneHns npeanonaraemMmoro
« [loacyeT MUTO30B cTaTyca TKaHu B OTHOLIEHUM
*  OueHKa TKaHeBbIX 1 KNETOYHbIX aKcnpeccuu

3/1EMEHTOB MMMYHOTMCTOXMMUYECKMX MapKepPOB

MpepuKuuMs 6MONOrMYECKMX XapaKTePUCTUK 3
TKaHu/onyxonm =
*  AHanus cpesoB, OKpaLLEHHbIX

reMaToKCUIMHOM U 303MHOM 1S

onpeAeneHns npeanonaraemMoro cratyca

TKaHW B OTHOLIEHWUN MOJEKYNSPHO-

6MONOrMYECKIUX XapaKTEPUCTUK



https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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AHanu3 cpe3oB, OKpalIEHHbIX
TMCTO/IOTUYECKUMU/
LLUTO/IOTUYECKMUMMU KPacUTENSIMU

“_‘ll,udaposaﬂ LLUTONATO/I0rUS

b 5 ®

OptraScan
On-Demand Digital Pathology
~—g—
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KoMMepuecku yenelwHbie CMCTEMbI aHa/I3a
LMTOIOTMYECKMX U300paXKeHuiA

ACMConputing Surveys; 2021, Vol, 54, No. 3, Article 52

740 Included in physical-slide
cytodiagnosis, conducted
by local pathologists

740 Papanicolaou test samples
collected, digitized, and
uploaded to cloud server

350 Included in 390 Included in 390 Analyzed by
training series lidation seri i
and analyzed and pathologist

with DLS

Llupposas uuronaronorms -

29 Ineligible
- samples
excluded

361 Included in

digital-slide
cytodiagnosis

[ Comparison and analysis of results

[€] Validation analysis

N [A] Study site location [8] Stide processing
101120 x 44288 pixels
(44.5%19.5 mm)
AreaHslL 0.21 mm?
ArealslL,0.42 mm?

JAMANstwork Open 2021;4(3):e211740.

10



08.12.2021

HSIL

Uudposas
WMMYHOTMCTOXUMUS

11
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2
\ ') ) WMMyHOrMCTOXMMMYECKME MapKepbl B AUarHOCTUKE onyXonen 23
)XEHCKOW penpoAYKTUBHOM CUCTEMDI
Suggested immunohistochemical panel for endometrioid and serous uterine tumors. Suggested immunohistochemical panel for borderline and ovarian tumors.
Endometrioid endometrial carcinoma®: p53 (wild-type), ER/PR (+), p16 (— or LGSOC/Borderline serous: CK7 (+), WT1 (+), CA125 (+), p53 (wild type), Ki67
mosaic), PT in 50%), ARID1A (low proliferation index), p16 (—), ER/PR (+)
(+ in 50%) \od HGSOC: CK7 (+), WT1 (+ 80% cases), CA125 (+). p53 (mutant), Ki67 (high
*FIGO grade 3 3 H Ao M e'l'p M M o of cases), loss of proliferation index), p16 (diffuse +), ER/PR (+), HNF13 (—), ARID1A (+)
ER/PR, great R MapkeposB
Serous endomé - - p16 (diffuse +), Endometriol
HMGA2 (diffuse + ), B-catenin (—), PTEN (+), ARID1A (—) p53 (wil "MTe"Ma"bele
Suggested immunohistochemical panel for leiomyomas and leiomyosarcomas, — tmmsohsohencl
| Pancreatic Lung
Leiomyosarcoma: Ki-67 (higher), p16 (+), p53 (+), ER (+/=).PR(+/=) o7 0 "vxo" M H M I'I H M Ka y
Leiomyoma o +) s b
s
T Y ax-2 + + + +
Endometrial st| M M 0 M eT p M M v +), h-caldesmon 1 + . + +
(). D10 a
Smooth muscle tumors: . desmin , h-caldesmon (+), CD10 (— or el + + + + .
focally+) MUCSAC
AUCE
Suggested immunohistochemical panel for metastatic ovarian tumor:
Suggested immunchistochemical panel for CIN and cervical tumors.
1) breast cancer: GCDFP-15(+), vimentin (—), 2) gastric cancer: ER(—), — - " —
CK7(+),CK20 (+/-), 3) colorectal cancer: strong CK 20(+), CK7 (), CDX2 HGSIL: Ki-67 (high proliferation index), p16 (+)
(+), B-catenin (+), MUCSAC (—), 4) renal cancer: CDI0 (+), 5) cervical Benign squamous mimics: Ki67 (tends to be confined to basal cell layer), p16 (—)
adenocarcin CDX2 (+/-), 6) CGIN: Ki-67 (high proliferation index), p16 (+), CEA +, Bcl-2 (—)
mesotheliomé Hea"MTenMaanble 5(+)and 7) Benign " dul 0 pries iy a - ra PN N M)‘
pancreatic ca Endocervical aden nentin (=),
ONYX0/M AMYHUKA ER () MnyXxoJin WEUKU MaTKK
- y
Suggested immunohistochemical panel for germ cell, sex cord and stromal Endometriul adenocarcmomat 101 PTO (= Or WEdK ), LL | ), p33 (wild
tumors: type but HG tumors can show mutant staining), vimentin (+), ER (+)
Endometrial adenocarcinoma (high grade serous): p16 (+), CEA (—), p53 (mutant),
CD117, D240, SALL4, OCT4, vimentin, CD30, SOX2, glypican-3, AFP, vimentin (—), ER (+/—)
“ »

Dry Slides Load Slides into

Scanners

*Need to be dry eTransfer slides

Scanners

Digital immunohistochemistry B pyTuHHO# npaKkTUKe oTAENEHMSA

eInitial image

enough not to from slide trays capture to captured at from scanner inspection of
stick to racks to scanning ensure that all high resolution *Remove slides images to
racks tissue on slide from racks ensure
eload racks into will be scanned adequate

Scan Slides Unload Racks

from Scanner

«Slide image *Remove racks *Visual

quality

PekomeHayeTcs ckaHMpPoBaTb Ha YBENUYEHWM
o6bekTmBa x40 npenapathbl, OKpalLeHHble
Her2, ER, PR, Helicobacter pylori, Ki67, Sv40
Cytomegalovirus (CMV)

24 natonora
11 obnacreii natomopdonoruu
1-15 UI'X-okpacok

1 3 4 5 6

1480 npenapatoB

71-u banbHas wkana Jlukepra (1 - coBeplieHHo He
YAOBJIETBOPEH, 7 — NOJIHOCTBIO Y/L0BJIETBOPEH)

Cpeanwii 6ann 6.1 anqa ckaHoB vs. 6.9 ans
7 GTeK/onpenapaToB

12
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“ \ QS CpaBHeHue PY4YHOIo U aBTOMaTU4ECKOIo MET0Aa OLLEHKMU ”

Training

Validation

koakcnpeccuum p16/Ki-67 (CINtec)

450 patients
193 patients 19 patients 238 patients
1,694 tiles 977 tiles 17,954 tiles [;">
(44% DS+) (46 % DS+) (46% DS+)

20% tiles for
validation
Train tile
based CNN
= o
:
=

Enl-'u‘j
ol |
mpom

Fis
O

____________________________________________________________________

Biopsy Anal Screening Kaiser Screening
Study Study Study
602 women at 318 men at 3,333 HPV-
colposcopy anoscopy positive women
| 409 patients " 288 patients " 3,095 patients | [$

3,803 patients

O -

e o
80% tiles for mm [=]
training

Applying Al algorithm on tile level

Tile-level prediction
(% likelihood threshold)

Slide to tiles

-
ED w00
=]
| liglj[j.

=

o> B

Enrich tile sets

<amar

mEQOO

Number of positive tiles

Slide-level ~ Ground truth
prediction  (CIN3+ histology)
+ +
+ -
- +

Evaluating on the slide level

Slide-level Ground truth
prediction (CIN3+ histology)

+ +

* - Clinical

- + performance
JINOI J NatL Cancer Inst (2021) 113(1)

Mo3uTnBHas
oKpacka Ha

OueHka

ABOMHYI METKY

‘ ‘ 26
“ CpaBHeHue PY4HOIO U aBTOMATU4ECKOIoO METOAa OLLEHKMH
koakcnpeccuum p16/Ki-67 (CINtec)
Byopsy study
YyBCTBUTENbLHOCTb CneunduryHocTb
%(95%0M) p %(95%0M) p i AUG 0.74
87,0 Ref. 40,5 Ref. .
(75,6-93,6) (35,6-45,7) IR
87,0 1,0 45,6 0,07 Anal screening study
(75,6-93,6) (40,5-50,8) "
92,8 Ref. 36,1 Ref. E" AUC 0.77
(82,2-96.,5) (30,3-42,4) 1 '
91,3 1,0 46,1 <0,01 o
(80,2-95,4) (40,0-52,6) e
JINO JNatL Cancer Inst (2021) 113(1)

Py4yHoit meTop

Helipocetb CNN4

PyyHoit meTop

Hevipocetb CNN4

%
63,1 Ref.

57,9 0,06

Anal screening study (ckpuHuHroBoe nccnepoaHve CaH-PpaHumMcko)

71,0 Ref.

62,9 0,06

0,74

0,77

Byopsy study (nonynsiuMoHHoe uccrnepoBaHne YHuBepcuteTa OknaxoMbl)

13
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us p16/Ki-67 (CINtec)
o LT

NMpeaukuua dbuonoruuecKux
XapaKTepUCTUK TKaHU/onyXoH

L

14
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29

Kakue napameTpbl nbiTaeTcsa npejcKasarhb
WCKYCCTBEHHbIN UHTENINEKT?

MonekynspHbin
nogTun
onyxosiun

OTBeT Ha
neyeHune

[MporHos
3aboneBaHus

(HGSC)

15
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“ \d BuigeneHve onyxoneBoi TKaHN U nporHo3vpoBaHue

31

0TBeTa Ha nnatuHacoAepxauyto Tepanuio HGSC

0.75
Z
2
‘B 0.50:
c
)
CNNs
0.25 = AlexNet
== GoogLeNet
= YGGNet
0.00
000 025 050 075 1.00
1 - Specificity

AUC:

AlexNet = 0.955

GooglLeNet = 0.974

VGGNet = 0.975

v‘of Platinum-=Free Survival

—_
o
o

o
~
a

NN PFl — p=0.003
Grade, stage — p >0.05

Prognostic Groups

= Early Relapse Group
= Late Relapse Group

40

60
BMCMedicine (2020) 18:236

“ \Qg "pO[H03M|JOBaHMB 0TBETa Ha MJIaTUHACOAEPXKalllyo

Tepanuio HGSC
T13 9.4 42 04 Lcmg Lnng T07 112 4.1 04 Short Long
TIS 7.0 34 05 Long Long TI5 15.8 74 05 Long Long
17 23 L8 038 Long Long Ti6 16.2 9.7 06 Long Long
Tl6 93 95 10 Long Long TI3 8.1 79 1.0 Long Long
T07 54 7.0 1.3 Short Lﬂ T17 6.5 8.6 13 Lnng Lcmg
TI2 4.1 114 27 Long Long T4 6.2 17.0 28 Long Long
T08 36 16.0 44 Short Lnng T2 8.0 288 36 Lnng Lung
T4 a2 287 638 Long Long T20 45 185 a1 Long Long
T02 1.1 126 114 Short Lnng T08 56 244 4.4 Short Lnﬂg
T20 1.2 19.6 165 Lcmg Lnng T02 24 16.3 6.9 Short Long
T18 0.9 16.9 18.0 Lcmg Lnng T19 1.2 220 18.7 Lnng Lcmg
To4 0.6 230 359 Short Short TIi8 1.5 382 25.1 Lnng Lcmg
T19 03 114 36.4 leg Short T21 1.9 49.6 257 l.Dng Long
122 03 104 374 leg Short To3 22 66.5 302 Short Short
TO3 1.2 575 49.6 Short Short Tog 02 302 124.7 Short Short
T21 02 259 104.6 Long Short T11 0.5 782 146.5 Short Short
Tol 04 729 166.6 Short Short Toé 04 63.8 181.0 Short Short
To9 0.1 18.3 198.3 Short Short To4 0.3 489 186.3 Short Short
To6 0.1 364 347.1 Short Short T22 0.2 56.5 278.8 Loug Short
TIi1 0.1 634 537.6 Short Short Tol 0.2 874 3745 Short Short
To5 0.0* 56.6 1446 .4 Short Short Tos 0.1 68.8 523.1 Short Short
Ti0 0.0* 56.5 8506.6 Short Short TIi0 0.0* 70.0 8150.6 Short Short

| NN PFI— 77% |

«ludposble buoMapKepbis

Scientificrep. 1119165

16
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Onpeaenexve monekynspxoro noatuna HGSC 33
Harvard Medic

Immunoreactive

Difforentiated

al School

ANA-s0q Score

Proliferative

0 Soan "
K ’
ST

s

N Tiinr 1) T il

FNA I-u’&m

NA-soq Sicore

Spearman’s correlation:
differentiated = 0.235; immunoreactive = 0.328

Llentp KynakoBa

Confusion matrix

300

40 25

250

imm
200

True label

100

50

Predicted label

Accuracy:
differentiated = 76%; immunoreactive = 84%

mesenchymal = 0.576; proliferative = 0.111

mesenchymal = 85%; proliferative = 81%
BVC Medicine (2020) 18236\

““

J1Ba MonieKynapHbIX noATMNA?

TCGA-DFS
100 "% W LSTH / Fibrosis
" &\ W LSTwo/ Fibrosis
& | M LSTHi / Non-Fibrosis
1 W | STio/ Non-Fibrosis
2 - -05
8, p=1.11x10
g 2 60
g - \
g 13
8§ @
To & 40
8§ %
g -
Rt
- 20 e N
0
15 10 5 0 5 10 -15 10 5 0 5 10 0 2 4 6 8 10

PC1: 20.18% variance PC1: 20.18% variance

Survival Time in Years

Cancer. Front. Genet. 11:219.

17
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PrOTYPE: BHeapenue onpeaeneHus

MonexynspHoro nogtuna HGSC B npakTuky: -
rpynna uccnegosareseii noj, pykosoacrsoM Aline Talhouk

Implementation:

Clinical
Specimens

@

PrOTYPE web tool & code:
hups:/fovcare.shinyapps.io/ProType/

@

Avoid substituting (or re-using)
references data generated

a different codeset batch than
your test samples

Clin Cancer Res. 2020 Octaber 15; 26(20): 5411-5423. doiz10.1158/1078-0432.CCR-20-0103.

Development and validation of the gene-expression Predictor of
high-grade-serous Ovarian carcinoma molecular subTYPE
(PrOTYPE)

A full list of authors and affiliations appears at the end of the article.

Abstract

Purpose: Gene-expression-bascd molceular subtypes of high-grade serous tubo-ovarian cancer

(HGSOC), demonsirated across multiple studics, may provide improved stratification for

‘molecularly targeted trials. However, evaluation of clinical utility has been hindered by non-

standardized methods which are not applicable in a clinical sctting. We sought to generatea
linical P

genc-sct assay for on of individual tumor -

HGSOC subtypes and confirm previously reported subtype-associated features.

Experimental Design: Adopting two independent approaches. we derived and intemally
i thms for subtype prediction using published gene-cxpression data from 1650

tumors. We applied resulting models to NanoString data on 3829 HGSOCs from the Ovarian
Tumor Tissue Analysis Consortium. We further developed, confirmed, and validated a reduced,
‘minimal gene-set predictor, with methods suitable for a single patient setting.

Results: Gene-expression data was used to derive the Predictor of high-grade-serous Ovarian
carcinoma molecular subTYPE (PrOTYPE) assay. We established a de facto standard as a
consensus of two parallel approaches. PrOTYPE sublypes are significantly associated with age,
stage, residual disease, tumor infiltrating lymphocytes, and outcome. The locked-down clinical-
grade PrOTYPE est includes a model with 55 genes that predicted gene-expression subtype with
295% accuracy that was maintained in all amalytical and biological validations.

Conclusions: We validated the PrOTYPE assay following the Institute of Medicine guidelines
for the development of omics-based tests. This fully defined and locked-down clinical-grade assay
will enable trial design with molecular subtype stratification and allow for objective assessment of
the predictive value of HGSOC molecular subtypes in precision medicine applications.

18
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Onpeaenenve MONEKYNAPHLIX NOATUNOB KapLUHOM 37
3H/LOMETPUSA HAa OCHOBAHWM TMCTOJIOTMYECKUX NPenapaToB

Risk Group

Molecular Classification Unknown

— Low

e Stage IA endometrioid, grade 1-2, LVSI

ENDOMETRIAL TUMOR H&E SLIDES

New Sample

MMR IHC missing

Advanced

£ Nl Tooeet g _
& k”e ;
4
o
&

&
S
POtEmissing |
o &
@‘@y A""%

&
&
6,\
&

e Stage [I-IVA with residual disease

e _
>

S,
s,
3
%
O
e’,/

PANOPTES

FEATURE PREDICTION

Mutations

Histology

(NV-L

1
AR
1
i
i

—_ Metastatic

e Stage VB

A MULTIRESOLUTION CNN MODEL

Int. J

Cancer 2017,123, 802-813, J. Pathol. 2018, 44, 38-549

KapuuHoMamu:

Per-patient AUROC  Per-tile AUROC
Histology 0.969 (0.905—1)  0.870 (0.866-0.874)
CNV-H from endometrioid 0.958 (0.886—1) 0.864 (0.859-0.870)
CNV-H 0.934 (0.851-1) 0.731 (0.728-0.734)
POLE 0.890 (0.821-0.960) 0.691 (0.683-0.700)
CNV-L 0.889 (0.755-1) 0.710 (0.705-0.716)
TP53 0.873 (0.768-0.977) 0.713 (0.708-0.717)
FAT1 10.835 (0.666~1) 0.639 (0.635-0.642)
MSi-high 0.827 (0.705-0.948) 0.638 (0.635-0.641)
ZFHX3 0.824 (0.689-0.959) 0.637 (0.634-0.640)
PTEN 0.781 (0.579-0.984) 0.623 (0.620-0.627)
FGFR2 0.755 (0.540-0.970) 0.550 (0.545-0.554)

«  ConmaHblii xapaKkTep pocTa ¢ popMUPOBAHUEM JKENE3UCTBIX CTPYKTYP Ha
OTAE/bHBIX Y4acTKaX

Monexynsipubiii noaTun MSI-high

+  BbicokoauddepenuupoBaHHble
3HAOMETPHOUAHBIE KAPLMHOMBI,

+  (DopmupoBaHue XenesncTbIX
CTPYKTYp

+ bonbloe KonnuecTso
NuMdouuToB

Monekynspubiii noatun CNV-H ana ¢pparMeHToB ¢ cepo3HbIMM KapuUHOMaMK:

+  Bbicokuii ypoBeHb aaepHoro noauMopdusma |
+  (opMupoBaHue XeneaucTbIX CTPYKTYp
+  Bbicokas MUTOTMYECKAR aKTUBHOCTb
Monexynspubii noaTun CNV-H ana ¢pparMexToB ¢ aHA0METPUOUAHBIMU

Negative cxamples
NV from endometrioid

Positive examples

MSI-High
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My6aukauun, BKnioyaowye
TepPMUH
«digital pathology»

“‘ Digital pathology: or Teopuun K npakTuke *~

NMyboaukauuu, BKAOYaOWMe
TepMunbl «digital pathology» u
«implementation»

Number of publications
8
1

Year

SRR RO EOEOTPEPOTIOTITIEII

Number of publications
-
o

O AND

R S e o

Year

- Digital pathology AND implementation
&~ Whole slide imaging AND implementation

Digit Health 2021,187:20552076211020240

A paiisepbi:
leorpaduueckui
¢akTop
Ynyywenue
Ka4yecTBa
JpProHOMUYHOCTD

Texnonoruu
Ckanepbl
CucteMbl 06paboTku

u300paXxeHuii
JIUCwi

“‘ CoBpeMeHHble Bonpochi digital pathology

Opranusauus
Pa3mep MeAnLMHCKOIO
yypexeHus/cetu
Harpy3ka Ha
natoMopdoJioroB
KonuyectBo
natoMopdoJioroB
KonuyectBo npenaparoB

Mpouecc oundpoBky
Jlu3aitH cucTeMbl
Wutepnperauus usobpaxenus
npenapara
lMpouecc ckaHMpoBaHus
TpeboBanus K
XpaHenuo/oundpoBKe
Paboyue cTaHumuu
YaaneHHbit aoctyn

JlobaBnennas

CTOMMOCTDb
Jleyenue
0bpa3oBanue
Hayynble uccnepoBanus
JKoHoMMA 3aTpar
JKOHOMMSA BpeMeHu
Ynyuienue Kayecrsa

JnarHocTuka ¢
nomoubio digital
pathology

MunotHbie uceneAoBaHusA
TpenupoBKa

Banuaauus

Hap3zop

Digit Health 2021,187:20552076211020240
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N .
I= HURON
mE Digital Pathology

N Objective

v Mo

““

Pocr pbinka B obnactu digital pathology

Global Market for Digital Pathology Systems
Market forecast to grow at CAGR of 13.9%

574 Man $

2020 2027

RESEARCH A1D MARKETS

IWWW.Te /rel < 312
https://www.researchandmarkets.com/reports/2531223 THE WORLD'S LARGEST MARKET RESEARCH STORE

Digital Pathology Systerrs - Global Market Trajectory & Analytics, 2021
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«GaMoii rnaBHoii npodneMoii B 0bs1acTH
uMPOBON NaTOIOTMM ABNSIETCA OTCYTCTBUE

Randy Goebel

LI 3dpdeKkTuBHOIO B3aUMoJeHcTBUA MEXXAY
1aT0J 1elLuanv

State-of-the-Art

INAI12090 VR

e = |

Artificial Intelligence
and Machine Learning
for Digital Pathology

State-of-the-Art and Future Challenges

@ Springer

R. Goebel B kunre «HeKkyccTBEHHBIH HHTEIEKT H MALIHHOE
obyyenwe B yungdposos narosormm (aHrn.), 2020

CNnACMBO 3A BHUMAHME'!

MUHU-TAWAA MO
DIGITAL PATHOLOGY
B IHATHOCTHKE

OIYXOJIEeH KeHCKOoT
PENPOAYKTHBHOM CHCTEMbBL

AcatypoBa A.B.

8(926)994-43-14 a.asaturova@gmail.com Doctor_asaturova
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