12.12.2021

HoBble BO3SMOXHOCTU
OMNATHOCTUKM
MUKPOCATEN/TUTHOM
HEeCTabnabHOCTU M CUHAPOMA
JINHYa

KysHeuosa O. A.
Oreoy Ano PMAHMNO MwuH3sgpasa Poccun

Classics in Oncology

NcTopua weewn Herodiy wih Refernce to Carcinoma

As Shown By the Study of the Cases
Examined in the Pathological Laboratory
Of the University of Michigan, 1895-1913
* B1913 roay A. S. Wartin onucan s v
HECKONIbKO CeEMEN B LWITaTe T
MwuuunraH, B KOTOPbIX MHOIue
YNEHbl YMepP/IN OT paka Pas/INYHbIX
NIoOKanmsauum

* C1962 no 1971 rr. H. Lynch
nyb61MKyeT HECKO/IbKO CTaTel B
MeANLMHCKUX XKypHanax,
noapobHo onucbiBas ocobeHHoCTH
«CemenHOro paka»

* B 1984 roay 3abonesaHune
npuobpeTaeT HasBaHWe «CUHAPOM
JTnHua»

Lynch HT, Snyder CL, Shaw TG, Heinen CD, Hitchins MP. Milestones of Lynch syndrome: 1895-2015. Nat Rev Cancer. 2015;15(3):181-194. doi:10.1038/nrc3878
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CuHapom JInH4Ya

* 3TO ayTOCOMHO-A0OMUHAHTHOE PaCcCTPOMCTBO B pe3y/bTaTe KOTOPOro
HabntogatoTcA HapylleHMA B CTPOEHUM reHOB CUCTEMbI penapaLmnm

AHK: MLH1, MSH2, MSH6 n PMS2

* Boiasnaetca B8 3,1-3,8% cnyyaes KPP, B 2-6% cnyyaes
paka SHAOMETPUA, NPU ONYXONAX BEPXHUX OTAEN0B
KT 1 moueBblaeNnTENbHOW CUCTEMDI

WHO Classification of Tumors Degistive system tumors, https://tumourclassification.iarc. who.int/chaptercontent/31/231; Hampel H, Frankel WL, Martin E et al (2008) Feasibility of screening for
Lynch syndrome among patients with colorectal cancer. J Clin Oncol. https ://doi.org/10.1200/JC0.2008.17.5950; Yurgelun MB, Kulke MH, Fuchs CS et al (2017) Cancer susceptibility gene
mutations in individuals with colorectal cancer. J Clin Oncol 35(10):1086—-1095. https ://doi.org/10.1200/JC0.2016.71.0012

MSI 1 mopdonorma onyxoam

* BO/IbLWIMHCTBO onyxonei ¢ ctaTycom MSI BbifsBAAOTCA Ha 6onee paHHMX
ctaguax (1-2 ctagua 3abonesaHus), yem onyxonm ¢ MSS

* Yaule 370 NpaBas CTOPOHA TOJICTOMN KULLIKK

* HepeaKo onyxonb He TONbKO 061a4aeT MUKPOCATENIUTHOMN
HecTabunbHOCTbLIO, HO U MyTaumMen reHa BRAF

Microsatellite Instability and Colorectal Cancer Prognosis

Piero Benatti,' Roberta Gafa,* Daniela Barana,” Massimiliano Marino,' Alessandra Scarsell,
Monica Pedroni," lva Maestri,* Laura Guerzoni,® Luca Roncucci,' Mirco Menigatti,!

Barbara Roncari,' Stefania Maffei,’ Giuseppina Rossi,' Giovanni Ponti,' Alessandra Santini,*
Lorena Losi,* Carmela Di Gregorio,” Cristina Oliani,” Maurizio Ponz de Leon,’

Value of Mismatch Repair, KRAS, and BRAF Mutations in

Predicting Recurrence and Benefits From Chemotherapy in o
4 SN and Giovanni Lanza
Colorectal Cancer

Abstract Purpose: Many studies have evaluated the role of high levels of microsatellite instability (MSI) as
a prognostic marker and predictor of the response to chemotherapy in colorectal cancer (CRC);
however, the results are not conclusive. The aim of this study was to analyze the prognostic sig-
nificance of high levels of MSI (MSI-H) in CRC patients in relation to fluorouracil-based chemo-

therapy.

1,263 patients with CRC were tested for the

@ rhamn.

Design: In
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https://tumourclassification.iarc.who.int/chaptercontent/31/231
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OnpeneneHne MMKPOCaTeNIUTHON

HecTabuIbHOCTU

* [eHeTnYyecKue meToAbl:
* NP
* NGS

1T 2 3 4 5 -

* IMMYHOIMCTOXUMMUYECKUI

KopHunoe A.B. Aemopegepam. MoneKynapHo-2eHemuyeckas OuazHOCMUKa Hac1edcmeeHHo20 paka mosacmol Kuwku. CaHkm-lemepbype. 2012; KysHeyosa O.A., 3asanuwuHa /1.3., AHOpeesa
10.10., BuHozpadoe M.U., LLiomoea M.B., ®paHk IA. UmmyHozucmoxumuyeckoe ucciedosaHue mapkepos MSI npu pake monouHol xcenesel. Apxue namonoauu. 2021;83(1):12-17.

https://doi.org/10.17116/patol20218301112

Ha CKONbKO PaBHO3HA4YHbI 3TM METOAbI?

Malaysian J Pathol 2019: 41(2) : 91 — 100

ORIGINAL ARTICLE

Screening for microsatellite instability in colorectal carcinoma:
practical utility of immunohistochemistry and PCR with
fragment analysis in a diagnostic histopathology setting

Phaik-Leng CHEAH', Jing LI', Lai-Meng LOOI', Cing-Chai KOH?, Tze-Pheng LAU? Siow-Wee
CHANG?, Kean-Hooi TEOH', Kein-Seong MUN', Abdul Rahman NAZARINA'

"Department of Pathology, Faculty of Medicine,*Genomic Medical Science@UM, Faculty of Medicine
and *Institute of Biological Sciences, University of Malaya, 50603 Kuala Lumpur, Malaysia

Abstract

Since 2014, the National Compreh
inoma (CRC) be uni

r Network (NCCN) has recommended that colorectal
Iy tested for high mi Hlite instability (MSI-H) which is present

* CornacHo pekomeHaaunAm
NCCN oba meToaa cumTatoTca
ONTUMANIbHbIMW ANA CKPUHMHTA

UrX — 11/73 (15,1%)
MUP — 12/73 (16,4%)

Cheah PL, LiJ, Looi LM, et al. Screening for microsatellite instability in colorectal carcinoma: Practical utility of immunohistochemistry and PCR with fragment analysis in a diagnostic

histopathology setting. Malays J Pathol. 2019;41(2):91-100.
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IMMYHOTMCTOXMMUYECKMIA
MeTOo/,

* MutL Protein Homolog 1
(MLH1)

* MutS Protein Homolog 2
(MSH2)

* MutS Protein Homolog 6
(MSH6)

* Postmeiotic Segregation
Increased 2 (PMS2)

U3 apxusa LieHmMpa KOHMPoAsA Ka4ecmea UMMYHO2UCMOXUMUYECKUX UCC1ed08aHul

MSI - [HC npu KonopeKTanbHOM paKe:
Mbl ¢ MLH1 xoamm napown!

° Ka)K,D,bIVI retepoanmep — 310 KoMnnekc n3

2 6enkos:

* MLH1-PMS2, MSH2-MSH6.
KauectBeHHbIl pesynbtaT UMX (+/-)

* Ortcytctene MLH1 nam MSH2

Koppenupyet c otcytcteuem PMS2 nan

MSH®6, cooTBeTCTBEHHO

* KapTtuHa UMX oKpalumsaHus 6enkos

MMR nomoraet BbibpaTb afleKBaTHbIN
NoAX04, K reHeTUYEeCKOMY TeCTUPOBAHUIO

IHC IHC IHC IHC
MLH1 PMS2 MSH2 MSH6
MLH1 Loss Loss Preserved || Preserved
Mutation
MSH2 Preserved |Preserved |Loss Loss
Mutation
MSH6 Preserved | Preserved | Preserved || Loss
Mutation
PMS2 Preserved |Loss Preserved || Preserved
Mutation

Sepulveda A. Medscape.org, 2008;571610.
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MSI Disease State MMR Mutations IHC result MLH1 IHC result PMS2 IHC result MSH2 IHC result MSHE

MLH1 Mutation Loss Loss Preserved Preserved

Lynch syndrome

=
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Lynch syndrome MSH2 Mutation Preserved Loss Loss
?‘~g "
Lynch syndrome MSH6 Mutation Preserved
P .
|43 g;w
& i Sty .

Lynch syndrome PMS2 Mutation Preserved Loss

Sepulveda A. Medscape.org, 2008;571610.
Powered by OptiView IHC DAB detection system

MSI ecTb, a cuHApOMa JIMHYa HeT

* B cnopagnyeckunx KPK
aKcnpeccuna reHa MLH1 moxkeTt
ObITb
nogassneHa MeTUINPOBaHNEM
ero npomoyTepa

* Hannume mytaunm BRAF V60OOE c
notepen 6enka MLH1 yKka3biBaeT
Ha TO, YTO OMNYXO/ib ABNAETCA
pe3ynbTaToOM CNOpPaANYECKOro
BO3HMKHOBEHMA M yCTpaHAeT
cnMHApOMm JIMHYa

3asanuwuHa /1. 3. UccnedosaHue mukpocamennumHoli HecmabunsHocmu (MSI), 20202; https://ru.wikipedia.org/wiki/Memunupoearue_/]JHK#/media/®atin:DNA_methylation.jpg.
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Tect BRAF V60OE

* Ecin He BbIABNEHbI 3KCNpeccun
BRAF V600E u MLH1, cTtaTtyc
dMMR cornacyetcs c
CMHAPOMOM JIMHYa 1 TpebyeT
reHeTUYeCcKoro TeCTMpoBaHmA

ANA NOATBEPKAEHMA ANarHosa.

[ pMMR |
All markers intact MLH1 '

I

Surgical Specimen

VENTANA MMR IHC Panel
PMS2 - MSH2 - MSH6

dMMR

positive

Methylation

positive

Lossof MLH1 & PMS2 ‘

BRAF V600E IHC
S;)Jld:l!t CRC negative J

l
dMMR
Loss of PMS2, MSH2, or MSHE

Probable Lynch Syndrome

of MLH1 promoter fega2 Refer for Genetic Consultation and

Genetic testing

3asanuwuHa /1. 3. UccnedosaHue mukpocamenaumdol HecmabunsHocmu (MSI), 2020e.

Kputepum npnemnemocti obpasua ana

NccaenoBaHMA

e H&E > 50 Kn3HecnocobHbIX
OMNyXONEeBbIX KNETOK

* MpenapaTbl C OTPULATENBHbBIM
KOHTPO/IbHbIM peareHTom
NPMEMNEMOrO KayecTBa

* ®OoHOBOE OKpalLuMBaHUE
npuemnemoe

* KOHTPOANb Ha YPOBHE CUCTEMDI
npuemnem

* BHyTpeHHMEe NONOKMUTE/bHbIE
KOHTPO/IM MMEIOT OHO3HAYHOoe
OKpaluMBaHue Aaep

H&E

NEG

MLH1

P

OO

P

@

9

3aeanuwura /1. 3. Uccnedosarue mukpocamenaumuol HecmabunsHocmu (MSl), 2020e; u3 nu4Ho20 apxuea.
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ANroputm oueHKkM obpasua ana naHean MMR
IHC

MHTaKTHbIM — Kcnpeccus 6enka HapyweHue skcnpeccum 6enka

OpHO3HauYHoe AAepHOe OKpallMBaHue B OZHO3HAYHaA NOTEPA AAEPHOrO OKPALUMBAHUA UK
YKM3HECMOCOBHBIX ONYXO/NIEBbIX KNETKAX B MPUCYTCTBUMM  O4aroBoe cnaboe COMHUTE/IbHOE AAepHOe
NPUEMNEMbIX BHYTPEHHWUX MOMOXKUTENbHBIX KOHTPONEN  OKPaLUMBaHWE B U3HECMOCOOHbIX OMYyX0NEBbIX
(7oepHoe okpalumBaHue B iumdouutax, pubpobnactax KaeTKax B NPUCYTCTBUU BHYTPEHHUX NONOKUTENbHbIX
WU HOPMaZIbHOM 3NUTENUK B6AWU3U OMyXou) KOHTponeun

® EC/1M BO BHYTPEHHEM MOJIOKUTE/IbHOM KOHTPOJIE OTCYTCTBYET OAHO3HAYHOE AAEPHOE OKpalunBaHue u / uam
OKpalunBaHuWe GOHA MellaeT MHTepNpeTaLun, aHaAn3 CieayeT CYUTaTb HeNnPUEMIEMbIM U MOBTOPUTL.

* ToyeyHoe AAepHOe OKpaLUMBaHME ONYXONEBbIX KAETOK CeAyeT CYMTaTb OTpULATENbHbIM (HapyweHue
aKcnpeccun 6enka).

® B cyyasx c 04aroBbIM OKPAaLIMBAHMEM OMYXONEBbIX KIETOK MHTEHCUBHOCTb AAEPHOMO OKPaLUMBAHUA AO/KHA
6bITb, MO KpaliHel Mmepe, MHTEHCUBHOCTBIO BHYTPEHHErO MOIOMKMUTENILHOTO KOHTPOA Hapaay C HenpepbIBHbIM
OKpalUMBaHWEM AAepP B HECKO/IbKUX 3NUTENNANbHbIX }Kefe3ax => OTCYTCTBUM HapyLUeHW (MHTaKTHbIN).

* Mpu oTCyTCTBUM 3TOrO — HapyLueHue aKkcnpeccum benka.

3asanuwuHa /1. 3. UccnedosaHue mukpocamenaumuol HecmabunsHocmu (MSl), 2020e.

He Bce noTepsaHo!

The Journal of Pathology: Clinical Research
Published online 19 December 2018 in Wiley Online Library
(wileyonlinelibrary.com). Dol: 10.1002/¢p2.120

B
bt

Heterogenous loss of mismatch repair (MMR) protein expression:
a challenge for immunohistochemical interpretation and
microsatellite instability (MSI) evaluation

« 4/233 (1,72%) KPK
NPOAEMOHCTPMPOBAAN reTePOreHHoe
OKpaluMBaHue

* Mpu reHeTUYECKOM 1ccneaoBaHum

* ONyX0/11 NOKa3a/n reTeporeHHoCTb —
30Hbl 6€3 OKpallMBaHMWA

e DN e e o7 ki o of . it e QAR by sty AEMOHCTPMPOBA/IN dMMR

', Jose-Mario Capo-Chichi', Tara Spence?, Sylvie Grenier?, Tracy Stockley?,

McCarthy AJ, Capo-Chichi JM, Spence T, et al. Heterogenous loss of mismatch repair (MMR) protein expression: a challenge for immunohistochemical interpretation and microsatellite instability
(MSI) evaluation. J Pathol Clin Res. 2019;5(2):115-129. doi:10.1002/cjp2.120; u3 nu4Ho20 apxuea.




12.12.2021

MIMMYHOTUCTOXMMUYECKUIM METO/,: 338 1 NPOTUB

I

JlokHas notepsa oKpacku 6enkoB penapaumm 6es
MpocTton, bbICTPbIA, ABTOMATU3UPOBAHHbLIA TecT MSI (aedeKTbl npeaHanMTUYECKOro 3Tana
06paboTKM TKaHEW)

BbinonHum B Ntoboi nabopatopuu, JIo)KHOE coxpaHeHWe OKPACKU (CMHOHUMUYHbIE
BbinonHAwLWwel UMX nccnepgosaHus MyTaLMKM B reHax penapauyn OHK)

MpuroaeH onepaLoHHbIA M 6GUONCUIAHbIV
MmaTepuana (puKcMpoBaHHbIN popmannHOM m
3a/UTbIN B NapaduH)

Heobxoguma TwaTenbHas oTpaboTKa TecTa u
obyyeHune nHTepnpeTaumm

JocTtaTouHo He60obLIOro KoNnyecTsa
maTepuana

NaeHTUGUKaLMA NOBPEKAEHHOrO reHa

3asanuwura /1. 3. UccnedosaHue mukpocamennumdol HecmabuneHocmu (MSI), 20202.

Kakne aHTuTeNna MOXKHO MCMO/1b30BaTb?

Npoussogurtenn: Dako Mpoussoaurtenn: Ventana

AHTUTENna: AHTUTENA:

1. Monoclonal Mouse Anti-Human MutS 1. VENTANA anti-MSH2 (G219-1129)
Protein Homolog 2 (MSH2), Clone FE11 Mouse Monoclonal Primary Antibody

2.  Monoclonal Rabbit Anti-Human MutS 2.  VENTANA anti-MSH6 (SP93) Rabbit
Protein Homolog 6 (MSH6), Clone EP49 Monoclonal Primary Antibody

3.  Monoclonal Rabbit Anti-Human 3.  VENTANA anti-PMS2 (A16-4) Mouse
Postmeiotic Segregation Increased 2 Monoclonal Primary Antibody
(PMS2), Clone EP51 4. VENTANA anti-MLH1 (M1) Mouse

4. Monoclonal Mouse Anti-Human MutL Monoclonal Primary Antibody
Protein Homolog 1 (MLH1), Clone ESO5

Cucrema petekumu: OptiView DAB IHC
Cuctema getekuumn: EnVision Flex (Dako) Detection Kit c OptiView Amplification Kit

3asanuwuHa /1. 3. UccnedosaHue mukpocamenaumuol HecmabunsHocmu (MSl), 2020e.
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CrouT obpallatb BHUMaHWe =

Granular dot-like staining with MLH1 immunohistochemistry is a clone-
dependent artefact

dijk’, 0. Stam”, K.E. Bi
, M.R. Van Bockst

Knon M1 Knon ESO5

Dasgupta S, Ewing-Graham PC, Groenendijk FH, et al. Granular dot-like staining with MLH1 immunohistochemistry is a clone-dependent artefact. Pathol Res Pract. 2020;216(1):152581.
doi:10.1016/j.prp.2019.152581

HemHoro o BaprabenbHOCTN MPOTOKO/IOB...

* MpeaHaIUTUYECKUI 3Tan COCTOMUT M3 3 $as, BKAKOYAKLLMX Pa3INYHbIe
peaKTUBbI, YC/I0BUA, NPOAOIKUTENBHOCTb

* 3Tan NOCTaHOBKN MMMYHOTMCTOXMMUNYECKOM peakumm UMeeT He
MeHee 5 BapMaHTOB MCNONHEHUSA (BPYYHYHO UK B Npubope, Bbibop
aHTUTen, bydepa, cMctembl AeTeKUnK, NPOTOKoNa)

KonnyectBo BapmaHTOB NpoToKos108 No gaHHbIM NordiQC cocTtasndaer

14 348 907/
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LUEHTP KOHTPONA KAYECTBA
WMMYHOTHCTOXUMUYECKKX

WCCNELOBAHUH

* B payHge N2210913 «KOHTPO/Ib NPUMEHEHNA U OLEHKN
MapKeépoB MSI» NnpuHANKM yyacTue 8 KpynHbix nabopatopui

* KaXk10My y4aCTHUMKY ObI/I0 pa3ocnaHo no 2 ctekna c
obpasuamun onyxonei u HoOpMasibHOM TKaHU

* Pe3ynbTaTbl OLLEHMBAINCL Ha COBETE 3KCNEpTOB, rae bbian
BbICTaB/1€HbI KOMIZIETMANbHO COr/TaCOBAHHbIE OLLEHKM

https://ihccgc.rmapo.ru/

Pe3yanaTb| PayHAda KOHTPO/1IA Ka4eCTBa
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OnTMmanbHO Xopowo M I[lnhoxo

U3 apxusa LieHmpa KOHMPOoAA Ka4ecmea UMMYHO2UCMOXUMUYeCKUX Ucc1edo8aHuli

10
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OCHOBHble Npobaembl

MHS2

* Y BCeX CHMKeHa MHTEHCUBHOCTb OKpalUMBaHWUA HOPMarbHbIX
CTPYKTYp
MHS6

* Y BCEX CHMXKEHME NHTEHCMBHOCTU OKpaLLVBaHUS
PMS2
 CunbHoe (hOHOBOE OKpalLMBaHue

* CHMXEHME NHTEHCMBHOCTM UNW HE OKpalLMBaHWE HOPMarbHbIX
CTPYKTYP
» He BanngmposaH npotokon!

U3 apxusa LieHMpa KOHMPOoAsA Kayecmea UMMYHO2UCMOXUMUYECKUX uccnedosaHuli

Cnacubo 3a BHMMaHue!

aolga@list.ru

lhccqc@rmapo.ru

11



