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A decade of hope in thoracic oncology
From successes to new challenges
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Pathology: the science behind the cure




KIME TEST YAPILMALI ?
e Tumor Evresi:

* |leri evre (evre Illb ve 1V),
* Metastatik veya nuks etmis akciger kanseri
* Kurumsal politikalara bagli olarak erken evre hastalarin refleks testler

Evre IB-111A akciger kuctk hiicreli disi karsinom (NSCLC)

https://www.amp.org/education/amp-review-resources/molecular-in-my-pocket-guides/



HANGI TANIDA YAPILMALI ?
Histolojik alt tipler
-Adenokarsinomlar,

-Bayuk hcreli karsinom,

-KGcuk hucreli disi akciger karsinomu siniflanmayan tip (NSCLC-NOS)
-Skuamoz hucreli karsinom

https://www.amp.org/education/amp-review-resources/molecular-in-my-pocket-guides/



Mandatory and highly recommended
molecular biomarkers

MANDATORY
ESCAT |

Highly
RECOMMENDED
ESCAT Il

ALK

BRAF

EGFR

MET
NTRK

RET
ROS1

EGFR
HER2
KRAS

MET

Fusion
Mutation as a mechanism of resistance

VE600E mutation

Common mutation: Del19, L858R

Uncommon mutation:
G719X, L861Q, S7681

T790M mutation
Mutation exon 14 skipping
Fusion

Fusion

Fusion
Mutation as a mechanism of resistance

Exon 20 Insertion
Mutations
G12C mutation

Amplification

Virchows Arch 484, 233-246 (2024).

Emerging Exploratory and potential
molecular biomarkers molecular biomarkers
BRAC1 ) TP53 ]
Mutation Mutation
BRAC2 RB1
Predictive  FGFR s Predictive | RBM10 | Mutation
biomarkers for biomarkers for
HER2, HER3
TARGETED B7-H3 - TARGETED | AKT
THERAPY CEACAMS e THERAPY | CTNNBI1 | Mutation
AK2
ESCAT Il MET, TROP2 JAK2/3
PI3KA Mutation NRAS Mutation
NRG1 Fusion HRAS Mutation
KEAP1 Mutation High TCR clonality
Protein
SR, MTAP expression o High CD8 density
biomarkers for | NOTCH Mutation biomarkers for High ANLR/LIPI
IMMUNO | STK11 Mutation IMMUNO :
THERAPY | SMARCA4 Mutation THERAPY | Adequate microbiota
Gut and tumor
TMB Mutations DNA, metabolites,

products



Siiriicli Gen Degisimi

Endikasyonlar

Sonu¢ Yorumu

Analiz YOntemleri

Ekzon 18-21

(Ekzon 19 delesyonlari,
Ekzon 21’de p.L858R
nokta mutasyonu)

EGFR hedefli
tirozin kinaz inhibitorleri
(TKI) ile tedavi

EGFR hedefli TKI'lara
(6rnegin, afatinib,
erlotinib, osimertinib)
yanithhik

Ekzon 20 in frame
insersiyon veya
duplikasyonlar

$768l,L861Q, ve G719X

EGFR hedefli
TKI'larla tedavi

Geleneksel EGFR TKI
primer direng;

ekzon 20 insersiyonuna
0zgu TKI’'lara yanit

T790M

Primer ve sekonder
direng

Genellikle tglincu nesil
TKI'lar etkili

NGS (Yeni Nesil Dizileme),
PCR tabanli testler




Siirliicli Gen Degisimi

Endikasyonlar

Sonu¢ Yorumu

Analiz Yontemleri

En sik EML4 partneriyle gen
yeniden diizenleme

Hedefe yonelik inhibitorlerle
tedavi

ALK TKI ( alektinib,
brigatinib, lorlatinib,
seritinib, krizotinib) yaniti
ongorur

FISH, IHC, NGS, RT-PCR

Siirlicii Gen Degisimi

Endikasyonlar

Sonu¢ Yorumu

Analiz Yontemleri

En sik CD74, SLC34A2,
CCDC6, FIG

partneriyle gen yeniden
diizenleme

Hedefe yonelik inhibitorlerle
tedavi

ROS-1 TKI (ceritinib,
Crizotinib) yaniti 6ngorur

FISH, IHC, NGS, RT-PCR




Siirticii Gen Degisimi = Endikasyonlar Sonu¢ Yorumu Analiz Yontemleri
BRAF .. ... | BRAF/MEK inhibitorleri NGS, Sanger
V600E nokta Hedefll a0l (dabrafenib-trametinib, | sekanslama, PCR,
tedavi .
mutasyonu vemurafenlb) |HK (Genis validasyon gerekir)

MET Hedefli inhibitor |\ er ) inhibitérleri NGS

L tedavi
Ekzon 14 skipping
g .. Capmatinib, tepotinib,
Amplifikasyon Klinik calismalar S FISH, NGS
crizotinib olasi yanit
KRAS Sotorasib'e (KRAS G12C)
G12C nokta Hedefll inhibitor | yanit; . | NGS, PCR
mutasyonu tedavi Non G12C degisimleri

Kodon 12, 13, 61, 146 kot prognoz




Siirticii Gen Degisimi

Endikasyonlar

Sonu¢ Yorumu

Analiz Yontemleri

RET
Gen yeniden

duizenleme KIF5B,
NCOA4, CCDC6

Hedefli
inhibitor tedavi

RET TKIs ( selpercatinib,
pralsetinib,cabozantinib,
vandetanib)

FISH, RT-PCR, NGS

ERBB2 (HER2), Ekzon
20 insersiyon
[/duplikasyon, kodon
S310,

amplifikasyon

Hedefli
inhibitor tedavi

fam-trastuzumab
deruxtecan-nxki
(alternative ado-
trastuzumab emtansine)

NGS, PCR




£ lIk Biyopsi Sonuglarina Gore Test Stratejisi

DURUM YAPILACAKLAR

- PD-L1 IHK

Adenokarsinom (yeterli doku) - NGS panel testi (bireysel testler yerine onerilir)

- Sinirlilik degerlendirmeli (PCR, NGS)
Adenokarsinom (sinirlidoku ) |- ctDNA testi (pozitifse bilgi verici)
- Molekuler oncelikli tekrar biyopsi

- T790M, MET, ERBB2/Her-2 testleri

EGFR TKI : : i isi
G >ONrasi progresyon - ctDNA testi, gerekirse tekrar doku biyopsisi

Imm{inoterapi sonrasi

orogresyon - Biyopsiler hala deneysel kabul ediliyor




Ornek ¢ok kiigiikse (Minimum 100 hiicre)

* ALK gen yeniden duzenlemeleri

* ROS1 gen yeniden dizenlemeleri

* RET gen yeniden dizenlemeleri FISH testi
 NTRK 1/2/3 flizyonu

e MET amplifikasyonu icin



& Doku Koruyucu Stratejiler

e Minimum IHK (sadece TTF-1 ve p40)
*FISH ve molekiiler testlerde tek batin kesit
protokolleri uygulanmali

*Molekuler oncelikli vakalar icin 6zel doku
koruma teknikleri kullaniimali

*Alternatif kaynak olarak IA ve tru-cut cift

ornekleri (yayma, HB) yapilmal
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Imminoterapi
Hedefleri

* inflame tiimér: PD-L1, PD-L2, TILs,
inflamasyon gen imzasi

* Timor antijenleri : TUmor mutasyon
yuku, mikrosatellit instabilite

* immiin supresyon: T hiicre
aktivasyon stpresyonu, Tregs, LAG-3

* Konak ¢evre: germline mutasyonlar,
mikrobiyata




No. PD-L1 positive tumor cells
Total No. of viable tumor cells

TPS = x 100

No. PD-L1 positive cells (tumor cells,
o CPS = lymphocytes, macrophages) X 100
< Total No. of viable tumor cells

@ PD-L1 negative tumor cell @ PD-L1 negative immune cell

@ PD-L1 positive tumor cell . PD-L1 positive immune cell

" area occupied by PD-L1+ IC

total tumour area

Modern Pathology - August 2020
DOI: 10.1038/s41379-020-0644-7



PD-L1 assessment: key variables to take into account

Type of cell to be considered
- Only tumor cells (TC)
- Only immune cells (IC)
- Both (e.g. CPS)
Modality of the scoring calculation
— Enumeration of positive cells (e.g. CPS)

— Area occupied by positive ICs (e.g. IC by SP142)
— Percentage of positive viable TC (TPS)
Cut-off value
— 21,210, 220, 350 .....
Primary antibody clones Poor concordance for

— SP142,5P263, 28-8 scoring IC stained with any

@ Tumor cells © Immune cells and 22C3 assay*
Platforms used for the assay

— Ventana, Dako

*Rimm DL JAMA Oncol 2017; Hirsch FR J Thorac Oncol 2017; Tsao Ms J Thorac Oncol 2018 Courtesy of Giampaolo Bianchini
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Dolasimdaki Tumor DNA’si (ctDNA)

Tumor genotip degisimleri
& - cfDNA
Histolojik doku tanisinin yerine kullanilma: N el
= mi
lleri/metastatik hastaliklarda rutin . .

onerilmez

ctDNA + doku testleri yiksek ozgullige
sahip

Standart uygulama rehberi yok




ctDNA testi etkileyen sinirlamalar
Diistik timor fraksiyonu/ctDNA

Hedef lezyon disi degisimler ( klonal hematopoez [CHIP] veya KT sonrasi
kemik iligi klonlari) Ornek: KRAS ve TP53 mutasyonlari
FlUzyonlari veya genomik degisimleri tespit etme kapasitesi sinirli

Liquid biopsy

Liquid biopsy (% tissue biopsy)

Germline - — -
- Early stage o - Stage IV (metastatic disease) —
Te St I e r * Screening Recurrence and Monitoring Deterrr_iining
i (early detection) MRD selection of thera response DEE LT
SO m atl k d — P resistance
Neoadjuvant Adjuvant
! ! therapy
testlerde s
<
ka I Itsa | b i r % IM | First line | S;wrjd;ine
- esistance
o -
. mechanisms
suphede faydali 3 \ o
2 mutation or bypas_s_»

Trends Mol Med. 2021 Oct;27(10):1014-1015.

Define
tumor biology

Measure intervention success
and escalate or
de-escalate therapy

Detect PD before symptoms
or radiographic imaging

Therapeutic decision-making
and detect mechanisms
of resistance



* Antikor-ila¢ konjugatlari (antibody-drug conjugates-ADCs)
-Antijeni hedefleyen insanlastirilmis monoklonal antikor,

-Sitotoksik ilac
-Sitotoksik aiani antikora baglanan kovalent baglayici (linker)

g—l— & Key functions
y Target antigen Recognition of target

cancer cells
Antibody Guidance system for
cytotoxic drugs

Linker Bridge between antibody
and drugs and to control
the release of drugs

pitY oo
" i & 1 inside cancer cells
P
---------------- I—~ Cytotoxic drug  Warhead for destroying
cancer cells

Figure 17-1. Structure and characteristics of antibody-drug conjugates (Source: Fu et al.3)

Proteinler
EGFR, HER2, HER3,
MET, TROP2, CEACAMS5,
DLL3, mesothelin, and
PTK7



Onkojenik Mutasyonlari Hedefleyen Yeni Ajanlar

» KRAS non-G12C ve PIK3CA calismalari

1) Dogrudan mutasyona ugramis proteini hedefleyen kicik molektlli
inhibitorler

2) MEK, AKT, mTOR, SOS1 ve SHP2 gibi asagi akim aktivasyon
sinyallerini modulasyonu

3) STK11 ve KEAP1 birlikteligi

» Yeni immunostimulator tedavi
LAG3, TIM3, TIGIT, NKG2A, and CD73.27



B. DNA METHYLATION 5
|
DNA X racanas
methyltransferase »\\ / istone tails
PR— |
DNMT 4
g_’ - Histone

* TUmor mutasyon yuku

° M etl I d SyO n 1mzasi Single-strand Double-strand break Bulky Mismatch Alkylation

. break adducts
* Kanser mutasyon imzalari

 Mikrosatellit instabilitesi-MSl| !!I!‘“.I] “ll ”“]&l”“rl l”““
* Homolog rekombinasyon eksikligi (HRD)lll 3 ““ ll“ll lllllYI lll“ll
 BRCA1/2 mutasyon analizi . P U 8- 8- iy =
 HRD skoru BER HR NHEJ NER MMR —
* Tim ekzom dizilimi (WES) = . . - ,,m,n:_' — i
* Tium genom dizilimi (WGS) acer oz DuAK ERcor Mt MeuT



Kantitatif ve Spatial Molekuler Analiz

Ground Truth from
Pathologists

Pathology Image Image Patch

Mikroarray yontemli FISH+ISH analizi

Transkritomik analiz

Dijital patolojide segmentasyon

HER2 protein detection EGFR protein detection

Segmentation Loss
o db [




Nanopore DNA sequencing

Nanopore ve
SMRT Dizileme

- Nanopor: DNA iplikgiklerini bir zar
icine yerlestirilmis nano
gozeneklerden gecirirve
nikleotidlerin elektrik akimindaki
degisiklikleriolcer

Polymerase Synthesis Interpulse Duration

. g1¢ g0« SMRT: DNA polimerazile bireysel
i : polimeraz sablon komplekslerini
izole eden sifir modlu dalga
kilavuzlarini (ZMW'ler) kullanir




SMRT dizileme Nanogozenek dizileme




Tesekkiirler

nururer(@gmail.com
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