
Lung tumours	
Optimization of antibodies, selection, protocols and 
controls 

NQC Workshop 2018 

Ole Nielsen,  
Dept. of Pathology 

Odense University Hospital



lu-ALK (NQC in 2017) 

PD-L1 (NQC in 2018) 

p63 (NQC in 2016)  

p40 (NQC in 2016) 

Napsin A (NQC in 2015) 

TTF-1 (NQC in 2016) 

SYP (NQC in 2018) 

WT1 (NQC in 2015) 

CEA (NQC in 2016) 

Calretinin (NQC in 2018) 

CGA (NQC in 2018) 

Podoplanin (NQC in 2012) 

CD56 (NQC in 2013)

Lung tumours: Antibodies, protocols and controls

Lung markers in NordiQC assessments:



Lung tumours: Antibodies, protocols and controls

Target High scoring clones* Low scoring clones*
lu-ALK rmAb: D5F3, mAb: OTI1A4 mAb: ALK1 mAb: 5A4

PD-L1 mAb: 22C3, rmAb: 28-8 and rmAb SP263

p63 mAb: DAK-p63 and 4A4 mAb: 7JUL

p40 mAb: BC28 and rmAb: ZR8 Many pAbs

Napsin A mAb: IP64 and MRQ-60 pAb: 760-4446 and 352A-7x

TTF1 mAb: SPT24 and SP141 mAb: 8G7G3/1

SYP mAb: 27G12, rmAb MRQ-40 and DAK-SYNAP mAb: SY38

WT1 mAb: WT49 and 6F-H2

CEA mAb: CEA31 and COL-1 mAb: TF3H8-1 and II-7 

CGA pAb: A0430§ / IR502§, mAb: LK2H10 mAb DAK-A3 and 5H7

Calretinin rmAb: SP65, mAb DAK-Calret1, pAb 18-0211 rmAb: SP13

Podoplanin mAb: D2-40 mAb: D2-40 #

CD56 rmAb: MRQ-42, mAb: CD564 and 123C3 mAb: 123C3 #
* on the basis of the assessments in NordiQC# Ventana platform § Products discontinued







Lung tumours: Antibodies, protocols and controls

Target Controls, positive Controls, negative
lu-ALK Colon/appendix (LE*), lung carc. (lu-ALK pos) Lung carcinoma (lu-ALK neg)

PD-L1 Tonsil (HE** and LE), placenta (HE) and kit controls Kit controls

p63 Tonsil (HE and LE) or prostate (LE) Prostate and tonsil

p40 Tonsil (HE) and placenta (LE) Tonsil

Napsin A Kidney (LE) and lung (HE) Colon/appendix

TTF1 Lung terminal bronchioles (HE and LE) Liver

SYP Colon/appendix (HE and LE) Liver

WT1 Fallopian tube (LE and HE) and kidney (HE) Kidney

CEA Colon/appendix (HE and LE) Liver

CGA Colon/appendix (HE and LE) and pancreas (HE) Liver

Calretinin Adrenal gland (LE) and appendix (HE and LE) Appendix

Podoplanin Tonsil (HE and LE)

CD56 Tonsil (LE) colon/appendix (HE) Tonsil
*Low Expresser **High Expresser LE = LLOD (Low limit of detection) 

“Onslide” control



Lung tumours: Antibodies, protocols and controls

Target High scoring clones* Low scoring clones*
lu-ALK rmAb: D5F3, mAb: OTI1A4 mAb: ALK1 mAb: 5A4

PD-L1 mAb: 22C3, rmAb: 28-8 and rmAb SP263

p63 mAb: DAK-p63 and 4A4 mAb: 7JUL

p40 mAb: BC28 and rmAb: ZR8 Many pAbs

Napsin A mAb: IP64 and MRQ-60 pAb: 760-4446 and 352A-7x

TTF1 mAb: SPT24 and SP141 mAb: 8G7G3/1

SYP mAb: 27G12, rmAb MRQ-40 and DAK-SYNAP mAb: SY38

WT1 mAb: WT49 and 6F-H2

CEA mAb: CEA31 and COL-1 mAb: TF3H8-1 and II-7 

CGA pAb: A0430§ / IR502§, mAb: LK2H10 mAb DAK-A3 and 5H7

Calretinin rmAb: SP65, mAb DAK-Calret1, pAb 18-0211 rmAb: SP13

Podoplanin mAb: D2-40 mAb: D2-40 #

CD56 rmAb: MRQ-42, mAb: CD564 and 123C3 mAb: 123C3 #
* on the basis of the assessments in NordiQC# Ventana platform § Products discontinued



Lung tumours: Antibodies, protocols and controls
CEA / RUN 47 2016 Pass: 42 %
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mAb clone TF3H8-1  
cross reacts with  
BGP and NCA

mAb clone II-7 is  
difficult to optimise 



Lung tumours: Antibodies, protocols and controls

Positive: Appendix.  

* The vast majority of the 
epithelial cells must show 
a moderate to strong 
cytoplasmic staining 
reaction.  

Negative: Liver 

* No cells must be positive.

CEA / RUN 47 2016 Controls / iCAPC

iCAPC: immunohistochemistry 
Critical Assay Performance Control  
 



Lung tumours: Antibodies, protocols and controls
CEA / RUN 47 2016 Controls / iCAPC



Lung tumours: Antibodies, protocols and controls
CEA / RUN 47 2016

Recommend-
able clones Retrieval Titre Detection RTU Detection

mAb COL-1 HIER, High 
pH 1:100 - 1:400 2- or 3-step - -

mAb CEA31 HIER, High 
pH 1:100 - 1:400 2- or 3-step Ventana 2- or 3-step



Lung tumours: Antibodies, protocols and controls
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Lung tumours: Antibodies, protocols and controls
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Lung tumours: Antibodies, protocols and controls
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Lung tumours: Antibodies, protocols and controls
lu-ALK / RUN 51 2017 Pass: 61 %

49
%

67
%

mAb clone ALK1 is  
not “Fit for purpose”

61
%

mAb clone 5A5 is  
difficult to optimise 



Lung tumours: Antibodies, protocols and controls
lu-ALK / RUN 51 2017

Recommend-
able clones Retrieval Titre Detection RTU Detection

mAb OTI1A4 HIER, High 
pH

1:100 - 
1:1500 3-step - -

rmAb D5F3 HIER, High 
pH 1:50 - 1:200 3-step +/- 

amp Ventana 3-step + amp

mAb 5A4 HIER, High 
pH 1:20 3-step + amp No optimal -



Lung tumours: Antibodies, protocols and controls

Positive: ALCL and lung 
adenocarcinoma with 
FISH verified ALK 
rearrangements and 
normal appendix. 

* A weak to strong 
granular cytoplasmic 
staining reaction 
should be seen in the 
ganglion cells in 
appendix. 

Negative: Lung cancer 
without ALK 
rearrangements

lu-ALK / RUN 51 2017 Controls / iCAPC

Appendix Lung Carc



Lung tumours: Antibodies, protocols and controls
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Lung tumours: Antibodies, protocols and controls
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Lung tumours: Antibodies, protocols and controls
p63 / RUN 48 2016 Pass: 82 %
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Lung tumours: Antibodies, protocols and controls
p63 / RUN 48 2016

Recommend-
able clones Retrieval Titre Detection RTU Detection

mAb 4A4 HIER, High 
pH 1:50 - 1:600 3-step Ventana 3-step

mAb DAK-
p63

HIER, High 
pH 1:50 - 1:300 2- or 3-step Dako 2- or 3-step



p63 RTU antibodies / Plug-and-play ??

RTU: Ready To Use or Ready To Optimise??



Lung tumours: Antibodies, protocols and controls

Positive: Tonsil or 
prostate.  

* Basal cells of 
prostate glands and 
squamous epithelial 
cells of tonsil must 
show a moderate to 
strong nuclear 
staining reaction.  

* In the tonsil scattered 
lymphocytes must 
show a weak to 
moderate nuclear 
staining reaction.

p63 / RUN 41 2014 Controls / iCAPC



Lung tumours: Antibodies, protocols and controls
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The use of a less successful primary Ab: 7JUL mAb clone DAK-p63 optimally calibrated

DAK-p63



Lung tumours: Antibodies, protocols and controls
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The use of a less successful primary Ab: 7JUL mAb clone DAK-p63 optimally calibrated



Lung tumours: Antibodies, protocols and controls
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DAK-p63

Combination of the use of a less sensitive 2-
step polymer based detection system and 
strong Hematoxylin counter stain

mAb clone DAK-p63 optimally calibrated in a 
sensitive 3-step polymer system. 

DAK-p63



Lung tumours: Antibodies, protocols and controls

mAb clone 4A4 / CC1 64 min mAb clone 4A4 / CC1 24 min

Sufficient HIER (64’) Insufficient HIER (24’)
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p63, 4A4 - OptiView (3-step) - Various HIER time

CC1_48_100°C CC1_64_100°C CC1_92_100°C

CC1_8_100°C CC1_16_100°C CC1_32_100°C



p63, 4A4 - UltraView (2-step) - Various HIER time

CC1_52_100°C CC1_64_100°C CC1_92_100°C

CC1_8_100°C CC1_20_100°C CC1_36_100°C



p63, 4A4 OptiView (3-step) vs UltraView (2-step)

OptiView - HIER CC1_48_100 UltraView - HIER CC1_52_100



Lung tumours: Antibodies, protocols and controls
Calretinin / RUN 52 2018 Pass: 72 %
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The mAb clone DAK-Calret 1 
based RTU system developed 
for the Autostainer - but used 
on the Dako Omnis platform



Lung tumours: Antibodies, protocols and controls

Adrenal gland will serve as a 
“low-level expressor” (LE) positive 
tissue control, in which an at least 
weak to moderate, distinct 
cytoplasmic and nuclear staining 
of the majority of the cortical 
epithelial cells must be seen. 

Appendix serves both as 
negative tissue and “high-level 
expressor” (HE) positive tissue 
control. Columnar epithelial cells 
and smooth muscle cells should 
be negative, while strong, distinct 
cytoplasmic and nuclear staining 
of the peripheral nerves (ganglion 
cells and axons) and 
macrophages should be seen. 
Furthermore, fat cells in the 
submucosa of the appendix could 
serve as an additional LE positive 
tissue control.  

Calretinin / RUN 52 2018 Controls / iCAPC

Adrenal Gland Appendix



Lung tumours: Antibodies, protocols and controls
Calretinin / RUN 52 2018

Recommend-
able clones

Retrieval Titre Detection RTU Detection

mAb DAK-
Calret1

HIER, High pH 1:20 - 1:100 3-step Dako 2 or 3-step

mAb 5A5 HIER, High pH 1:100 3-step - -

mAb CAL6 HIER, High pH 1:15 3-step Leica 3-step

pAb 18-0211 HIER, High pH 1:50 - 1:150 3-step - -

rmAb SP65 HIER, High pH - - Ventana 2 or 3-step



Lung tumours: Antibodies, protocols and controls
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Autostainer Dako Omnis

The mAb clone DAK-Calret 1 based RTU 
system developed for the Autostainer - but 
used on the Dako Omnis platform.

The mAb clone DAK-Calret 1 based RTU 
system developed for the Autostainer.

Appendix Appendix

Mesothelioma Mesothelioma



Lung tumours: Antibodies, protocols and controls
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The mAb clone DAK-Calret 1 based RTU 
system developed for the Autostainer - but 
used on the Dako Omnis platform

The mAb clone DAK-Calret 1 based RTU 
system developed for the Autostainer.

Granulosa cell tumour 

Adrenal gland Adrenal gland 

Autostainer Dako Omnis
Granulosa cell tumour 



Lung tumours: Antibodies, protocols and controls
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The rmAb clone SP65 based RTU system for 
the Ventana BenchMark platform. Modified 
protocol: CC1 4 min / Ab 16 / Optiview+Amp

The rmAb clone SP65 based RTU system for 
the Ventana BenchMark platform. Official 
protocol: CC1 32 min / Ab 16 / Optiview

Mesothelioma

Adrenal gland Adrenal gland 

Official protocol Modified protocol
Mesothelioma



Lung tumours: Antibodies, protocols and controls
p40 / RUN 48 2016 Pass: 74 %
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Lung tumours: Antibodies, protocols and controls
p40 / RUN 48 2016

Recommend-
able clones Retrieval Titre Detection RTU Detection

mAb BC28 HIER, High 
pH 1:20 - 1:100 3-step Ventana 3-step

mAb ZR8 HIER, High 
pH 1:200 3-step + amp - -



Lung tumours: Antibodies, protocols and controls

Positive: Placenta (LLOD)  
* Cytotrophoblasts must 

show an at least weak 
to moderate, distinct 
nuclear staining 
reaction. 

Positive: Tonsil 
* Virtually all squamous 

epithelial cells must 
show a moderate to 
strong, distinct nuclear 
staining reaction.  

Negative: Tonsil 
* Lymphocyttes must be 

negative.

p40 / RUN 44 2015 Controls / iCAPC



Lung tumours: Antibodies, protocols and controls
p4

0 
/ R

U
N

 4
8 

20
16

BC28 RP163

BC28 ACI13030

Poor signal to noise ratio using various pAb mAb clone BC28 optimally calibrated in a 
sensitive 3-step polymer system. 



Lung tumours: Antibodies, protocols and controls
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BC28 BC28

The use of a less sensitive 2-step polymer 
based detection system. 

mAb clone BC28 optimally calibrated in a 
sensitive 3-step polymer system. 



Lung tumours: Antibodies, protocols and controls
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BC28 BC28

The use of a less sensitive 2-step polymer 
based detection system. 

mAb clone BC28 optimally calibrated in a 
sensitive 3-step polymer system. 



Driver mutations in lungcancer / ROS1
Non-squamous NSCLC

Clone Company Retrieval Titre Detection

rmAb D4D6 Cell Signaling High pH* 1:50 - 1:300* 3-step polymer / 
multimer detection*

Onslide control Cell line HCC78 

* Viola et al. Journal of Thoracic Oncology Vol. 11 No. 7 (2016): 1029-1039  


