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Replacements, supplementalIHC markers ςwhy? 



Sensitivityand Specificity

WhichIHC marker(s) has the 
highestsensitivityand specificity?

A NEW BIOMARKER



The antibody graveyard ςCUP* - Colorectalcarcinoma** markers

To stay Sensitivity Comments

CK20 Yes 80-95% MSI-H carc. canbe neg. - Alsoseenin manyother carcinomas

CDX2 Yes 80-95% MSI-H carc. canbe neg. ςIntestinallineagemarker 

mCEA ? 90-100% Not specificfor CRC - Might beusefulfor gastricadenocarcinomas

Villin No 70-90% Lesssensitive and lessspecific

SATB2 έbŜǿέ75-90% LowerGI tract and rectal/appendicealneuroendocrinetumours

Cadherin-17 έbŜǿέ90-95% Publications indicatesuperiorsensitivitycomp. to CDX2 and not a lineagemarker 

By both 97% & 88% sens. 
for MSS and MSI-H CRC

* CUP; Cancer of unknownprimaryorigin ** CRC



The antibody graveyard ςCUP - Colorectalcarcinomamarkers ςCadherin17

Colon/Appendix Pancreas Kidney

Cadherin-17, also called 
liver-intestinal cadherin 
or human peptide 
transporter-1, is a 
member of the cadherin 
super-family and is a Ca2+-
dependent cellςcell 
adhesion molecule 
particularly expressed on 
intestinal epithelial cells



The antibody graveyard ςCUP - Colorectalcarcinomamarkers ςCadherin17

CDH17 Is a More Sensitive Marker for GastricAdenocarcinomaThanCK20 and CDX2
David Altree-Tacha et al, Arch Pathol Lab Med. 2017;141:144ς150



The antibody graveyard ςCUP - Colorectalcarcinomamarkers ςCadherin17

CDH17 Is a More Sensitive Marker for GastricAdenocarcinomaThanCK20 and CDX2
David Altree-Tacha et al, Arch Pathol Lab Med. 2017;141:144ς150



The antibody graveyard ςCUP - Colorectalcarcinomamarkers ςCadherin17

Cadherin-17 (CDH17) expression in human cancer: A tissue microarray study on 18,131 tumors
Frank Jacobsen et al, Pathology - Research and Practice 256 (2024) 155175 Candidate; cloneMSVA-517M, MS ValidatedAntibodies



The antibody graveyard ςCUP - Colorectalcarcinomamarkers ςCadherin17

Cadherin-17 (CDH17) expression in human cancer: A tissue microarray study on 18,131 tumors
Frank Jacobsen et al, Pathology - Research and Practice 256 (2024) 155175 Candidate; cloneMSVA-517M, MS ValidatedAntibodies



The antibody graveyard ςCUP - Colorectalcarcinomamarkers ςCadherin17

CDX2CAD-17

rmAb
SP183

1:100, 32M
CC1, 48M
OP-DAB
VMS Ultra



The antibody graveyard ςCUP - Colorectalcarcinomamarkers ςSATB2

Colon/Appendix Testis Tonsil (EP281 - Clonedependent)

SATB2 (special AT-rich 
sequenze binding protein 2) 
is a nuclear matrix 
attachment region-binding 
transcription factor with 
develop-mental role in 
craniofacial, neural, and 
osteoblastic differentiation.
Primarily expressed in GI 
tract but also other tissues 
as kidney, testis and brain.



The antibody graveyard ςCUP - Colorectalcarcinomamarkers ςSATB2

SATB2 Versus CDX2 - A Battle Royale for Diagnostic Supremacy in Mucinous Tumors
Arch Pathol Lab Med. 2019;143:1119ς1125

CDX2 more sensitive for 
colorectaladenocarcinomas

SATB2 more specificfor 
colorectaladenocarcinomas

Differentialdiagnosisof ovarian, 
lungor colorectalcarc.

Intensity of SATB2/CDX2 staining was scored as;
negative, 0; weak, 1; moderate, 2; or strong, 3 
Percentage of tumor staining was scored as 
0; <5%, 1; 5%ςпф ŀƴŘ нΤ җрл҈Σ



The antibody graveyard ςCUP - Colorectalcarcinomamarkers ςSATB2

ά! ǊŜŎǘŀƭ ƻǊƛƎƛƴ ƛǎ ǎǳƎƎŜǎǘŜŘ ōȅ ƳƻǊǇƘƻƭƻƎȅ ŀƴŘ Ŏŀƴ ōŜ 
confirmed with SATB2-positivity (strongly positive in nearly
all [96%] rectal NETs and never strongly expressed by 
pancreatic tumors); incidentally, SATB2 is also expressed by 
Ƴƻǎǘ όтф҈ύ ŀǇǇŜƴŘƛŎŜŀƭ b9¢ǎέϐΦ



The antibody graveyard ςCUP - Colorectalcarcinomamarkers ςSATB2 ςǘƘŜ !ōΧΦ

EP281 CL0276

Ab69995 HPA001042



The antibody graveyard ςCUP - Colorectalcarcinomamarkers

CK20 and CDX2; the two primarymarkers for identificationof colorectal(CRC) adenocarcinoma

Cadherin17 might be superiorto CK20 due to higheranalyticalsensitivtyin metastaticlesions, but the wide
publicationhistoryof CK20 challengesthe position of Cadherin17 as primarymarker ςCadherin17 an ad-on?? 

SATB2 to usedin the differential diagnosisof mucinousovarianand CRC adenocarcinomaςsuperiorto CDX2

Villin and mCEAof lessdiagnosticvaluefor CRC

Novel biomarkers for the diagnosis and prognosis of colorectal cancer
Intest Res.2020;18(2):168-183. Published online November 30, 2019
DOI:https://doi.org/10.5217/ir.2019.00080
Hyung-Hoon Oh et al.

https://doi.org/10.5217/ir.2019.00080
http://orcid.org/0000-0002-3323-495X


The antibody graveyard ςMesotheliomaversus (lung-) adenocarcinoma

The accurate diagnosis of malignant pleural
mesothelioma (MPM) is essential for therapeutic and 
legal reasons . In 2006 and consolidated in 2020 the 
International Mesothelioma Panel advocated the use
of a panel, including two mesothelial and two
non -mesothelial immunohistochemical (IHC)markers .

Lung adenocarcinoma Mesothelioma
epithelial

Calretinin - +

CK5 - +

WT1 - +

EP-CAM + -*

CEA (+) -

TTF1 +

ΧΧΦ

http://orcid.org/0000-0002-3323-495X


The antibody graveyard ςMesotheliomaςpositive markers

To stay Sensitivity Comments

Calretinin Yes 85-95% Alsoseenin somecarcinomas, but typicallyfocal

CK5 Yes 90-95% Alsoseenin squamouscellcarcinomas

WT1 Yes 85-95% Alsoseenin serousovariancarcinomas

Thrombomodulin No 60-70% Lesssensitive 

CA125 No 70-80% Lesssensitive and lessspecific(breastcarc., pancreas carc, ovarianserouscarcΦ ΧΦύ

Mesothelin No 60-80% Lesssensitive and lessspecific

NolwennLe Stang et al; 
Differential Diagnosisof EpithelioidMalignantMesotheliomaWith Lung and BreastPleuralMetastasis: 
A SystematicReview ComparedWith a StandardizedPanel of AntibodiesӜA New ProposalThatMay InfluencePathologicPractice. ArchPatholLab Med1 April 2020; 144 (4): 446ӛ456. 



To stay Sensitivity Comments

Calretinin Yes 85-95% Alsoseenin somecarcinomas, but typicallyfocal

CK5 Yes 90-95% Alsoseenin squamouscellcarcinomas

WT1 Yes 85-95% Alsoseenin serousovariancarcinomas

Uroplakin3b NEW 80% Alsoseenin Urothelialcarcinoma(15-60%) and Ovariancarc. (10%)

HEG1 NEW 85-95% High sensitivityin all mesotheliomasubtypes - Alsoseenin few non-mesotheliomas

Thrombomodulin No 60-70% Lesssensitive 

CA125 No 70-80% Lesssensitive and lessspecific(breastcarc., pancreas carc, ovarianserouscarcΦ ΧΦύ

Mesothelin No 60-80% Lesssensitive and lessspecific

The antibody graveyard ςMesotheliomaςpositive markers



The antibody graveyard ςMesotheliomaςpositive markers

Urothelialcarcinoma, ovarianclear cell / 
seroustype werealsoreportedpositive  



The antibody graveyard ςMesotheliomaςpositive markers

https://ms-validatedantibodies.com/product-gallery/cancer-tissue-gallery-uroplakin-3b/
https://ms-validatedantibodies.com/product-gallery/normal-tissue-gallery-uroplakin-3b/


The antibody graveyard ςMesotheliomaςpositive markers; HEG1 cloneSKM9-2



The antibody graveyard ςMesotheliomaςnegative markers

To stay Sensitivity* Comments

EP-CAM ςBer-EP4 (Yes) 10-35% Lessspecific/selectivedue to increasedanalyticalsensitivitywith optimizedprotocols

EP-CAM ςMOC31 (Yes) 10-35%
Lessspecific/selectivedue to increasedanalyticalsensitivitywith optimizedprotocols

mCEA ? 0% Lesssensitive in adenocarcinomasςabout50-60% and thusneg resultnot conclusive

Claudin-4 Yes 0-5% Shownto be more reliablynegative in mesotheliomasand thuspreferrednegative marker

* Positivityseenin mesotheliomas(epithelialsubtype)

Typically1-н έǇƻǎƛǘƛǾŜ ƳŀǊƪŜǊǎέ ƛƴ combinationwith 1-н έƴŜƎŀǘƛǾŜ ƳŀǊƪŜǊǎέ usedto differentiatemesotheliomaand carcinoma

Lung adenocarcinoma Mesotheliomaepithelial

Calretinin - +

CK5 - +

EP-CAM + -*

CEA (+) -



The antibody graveyard ςClaudin4

EP-CAM (EP4) Claudin4 Calretinin

Mesothelioma

Lung adenocarcinoma

http://orcid.org/0000-0002-3323-495X


The antibody graveyard ςClaudin4 and HEG1; the magiccombofor NSCLC vsmesothelioma

http://orcid.org/0000-0002-3323-495X


The antibody graveyard ςMesothelioma versus reactive mesothelial cells

To stay Sensitivity Comments

BAP1 New 60% BRAC1 associatedprotein; mutation in BAP1 gene seenin mesothelioma(app 60%) 

MTAP New 50% MTAP (methylthioadenosinephosphorylase); deficientexpressionseenin mesothelioma(app 50%)

Merlin New 50%
Merlin; protein encodedby NF-2 gene (neurofibromatosis2); 
deficientexpressionseenin mesothelioma(app 50%)

Desmin No 50% About50% of reactivemesothelialproliferationsareDesminnegative ςMesotheliomas95% neg

EMA No 60-80% έоҌ membranereactionin mesothelialcellssupport mesotheliomaέ ςnot specificand protocol rel.



Colon/Appendix Tumourno mutation Mesothelioma+ mutation

BRCA1-associated protein 
1 (BAP1) is a tumor 
suppressor gene that 
regulates several cellular 
functions such as 
chromatin remodeling, 
cellular differentiation, 
DNA damage response, 
growth suppression, and 
apoptosis. BAP1 loss due to 
gene mutation has 
emerged in recent years as 
a virtually 100% specific 
marker of malignancy in 
mesothelial proliferations

CloneC-4, Santa Cruz

Not beautiful, but ok�-

The antibody graveyard ςMesotheliomaςBAP1


