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병리학보고서를보는법



병리학자는환자의조직을분석하여얻은
데이타를이용하여진단을내린다
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환자의의료기록에포함되는내용
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2018년 8월현재쓰이고있는 54,862개의유전자테스트

NIH genetic testing registry, 
https://www.ncbi.nlm.nih.gov/gtr/

n=11,157                                   n=507



유전자검사의활용도
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진행된위암환자에게일상적으로쓰이는
유전자검사두가지



국소적으로진행되었거나재발, 또는전이된위암, 위식도접합부암의
암조직에쓰이는유전자검사

ERRB2 (HER2) 상태:
HER2 표적치료에더적합한환자를찾기위한제자리부합법(in situ hybridization)

Microsatellite 불안정상태:
면역요법에더욱적합한환자를찾기위해사용



cbioportal.org, The Cancer Genome Atlas (TCGA)
PMID: 25079317 
PMID:29409051
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Gene Amplification

Missense Mutation

Multiple alterations

ERBB2 (HER2) 활성화 : 위암에서흔히발생

HER2 gene amplification by fluorescence in situ 
hybridization (FISH) using ERBB2 & cep17 probes

ERBB2 missense mutation by DNA 
sequencing

HER2 amplified cancers are more 
likely to respond to targeted 
therapy



cbioportal.org, The Cancer Genome Atlas (TCGA)

Microsatellite 가불안정한암은면역요법에반응도가높다

MLH1 유전자프로모터메틸화
 MLH1 단백질을발현하지못함
유전자불일치수리에결함발생
과돌연변이신생항원
면역치료에대한더높은반응도 (예. PD1 억제제)

마이크로새틀라이트불안정성을알아내기위한실험실테스트
$ MLH1 메틸화
$ MLH1 면역염색 (단백질손실)

$$ 마이크로새틀라이트불안정성(길이, 정상조직과비교)
$$$ 유전자시퀀싱패널(마이크로새틀라이트불안정성, 암세포
돌연변이에대한부담)

“The Story”



유전자검사결과에의해진행되는실험적요법



위암의네가지분자생물학적분류

Bass AJ for The Cancer Genome Atlas (TCGA), Nature, 513:202, 2014 

유전체
불안정

엡스타인-바
바이러스양성

마이크로새틀라이트
불안정성

유전적으로
불안정



Four Molecular Subtypes of Gastric 
Adenocarcinoma

Bass AJ for The Cancer Genome Atlas (TCGA), Nature, 513:202, 2014 

암의 22% 는
면역요법에적합



Four Molecular Subtypes of Gastric 
Adenocarcinoma

Bass AJ for The Cancer Genome Atlas (TCGA), Nature, 513:202, 2014 

9% of cancers,
- PIK3CA mutation
- JAK2 amplification
- hypermethylation
- immune response gene dysregulation (PD-L1/2)



Four Molecular Subtypes of Gastric 
Adenocarcinoma

Bass AJ for The Cancer Genome Atlas (TCGA), Nature, 513:202, 2014 

50% of cancers
- EGFR, VEGFA, MET, FGFR

or other receptor kinase gene amplification; 
- CCND1/E1, CDK6 

or other cell cycle gene amplification
- TP53 inactivation



Four Molecular Subtypes of Gastric 
Adenocarcinoma

Bass AJ for The Cancer Genome Atlas (TCGA), Nature, 513:202, 2014 

20% of cancers
- CDH1 or other cell adhesion defects
- diffuse histology

CDH1 (E-cadherin)
RHOA-

GDP

RHOA-
GTP

ARHGAP
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migratio
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CTNNB1



위암의조직학적분류

EBV+ carcinoma
H&E stain

EBV in situ hybridization

엡스타인-바
바이러스분류

diffuse histologyintestinal histology

현미경

마이크로새틀라이
트불안정성분류

MSI-high carcinoma MSI-high carcinoma

PMID: 
26371427 

‘Genomically Stable’, 
Infiltrating single 
cells, 
cell adhesion defects



암치료의효능모니터링



Lowes LE et al, Int J Mol Sci 2016, 17: 1505

혈액중의셀프리유전자는시스테믹한암유전자형을나타낸다

1차암

전이된암



Time
Symptoms

Tumor Burden
in Plasma

혈액돌연변이패널은암의유전자형을알고있는환자를
모니터하는데쓰임

• 암치료의효능을모니터; 재발여부를예상
•약저항성돌연변이를탐지
•체세포변이체에서생식세포를구분해냄

Input: 10mL blood 



암예방



Hereditary diffuse gastric cancer (CDH1)
Lynch (MLH1, MSH2, MSH6, PMS2, EPCAM, MUTYH)
Juvenile polyposis (SMAD4, BMPR1A)
Peutz-Jeghers (STK11)
Familial adenomatous polyposis (APC)

위암의가족력
(암환자 5-10% 가해당)

Li-Faumeni (TP53)
Cowden (PTEN)
Ataxia telangiectasia (ATM)
Bloom (BLM)
Breast and Ovarian Cancer (BRCA1/2)
Xeroderma pigmentosum (7 genes)

Inquire about cancer predisposition syndromes when cancer occurs below age 50,
or when other blood relatives also have cancer 



암환자에대한유전자검사의향후활용가능성

고위험군환자를알아냄
암의조기발견
치료법에대한반응을예측
치료진행중암상태를모니터



위암치료(HER2 억제제, 면역요법)는유전적상태의영향을점점
다많이받는다

유전자검사를이용하여바이러스, 박테리아, 인간유전자를
특성화하는것이가능해졌다

유전적분석은, 연속된혈액샘플을 통해암치료의효능을
모니터할수있는암표적을밝혀낼수있다

Thank You to colleagues at University of North Carolina
& Lineberger Comprehensive Cancer Center

요 약



궁금한점?

노스캐롤라이나
위암교육심포지엄
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