
NORDIQC DATA FOR 
BREAST MARKERS

Antibody selection, protocols and controls

NordiQC Workshop, September 29th – October 1st 2021

Heidi Lykke Kristoffersen
Staff Scientist

NordiQC



AGENDA

 NordiQC results for selected markers

 Clones - successful vs. less successful 

 Tricky markers – pitfalls

 iCAPS



Purpose Last run Pass rate No of labs

GATA3 Breast vs non-breast Run 54, 2018 76% 245

Mammaglobin Breast vs non-breast Run 25, 2009 83% 23

GCDFP15 Breast vs non-breast Run 36, 2012 86% 131

CK5 CIS vs invasive Run 55, 2019 44% 263

SMH CIS vs invasive Run 50, 2017 78% 114

p63 CIS vs invasive Run 61, 2021 79% 324

E-Cadherin Ductal vs lobular Run 53, 2018 89% 298

KI67 PI index Run B22, 2016 93% 409

ER Predictive for Tamoxifen Run B31, 2021 85% 378

PR Predictive for Tamoxifen Run B31, 2021 92% 377

HER2 IHC Predictive for Herceptin Run B31, 2021 92% 362

HER2 BRISH Predictive for Herceptin Run H19, 2021 70% 143

PD-L1 IC Predictive for Tecentriq Run C9, 2021 69% 125
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 Clone selection

 RTUs – “Plug and Play” or “Play and Plug”?

 Efficient HIER, preferable in an alkaline 
buffer

 Use of right detection system – fit for 
purpose

 Use of iCAPS



Marker Successful clones (pass rate) Less successful clones (pass rate)

GATA3 mAb L50-823 (77%), rmAb SP368 (100%) mAb HG3-31 (0%)

CK5* mAb XM26 (79%), rmAb SP27 (100%) mAb D5/16 B4 (23%)

SMH mAb SMMS1 (79%) -

p63 mAbs 4A4 (82%) & DAK-p63 (87%) mAb 7JUL (10%)

E-Cadherin mAbs NCH-38 (97%), 36 (94%) & 36B5 (95%) rmAb EP700Y (25%)

KI67 mAb MIB-1 (90%), rmAb 30.9 (99%) -

ER rmAbs SP1 (89%) & EP1 (84%), mAb 6F11 (65%) -

PR mAbs 16 (90%) & PgR1294 (91%), rmAbs 1E2 (95%) & Y85 (100%) -

HER2 IHC rmAbs 4B5 (99%) & DG44 (100%), Dako pAb (85%) mAb CB11 (50%)

PD-L1 IC rmAb SP142 (89%) Non-SP142

*for pitfalls: see ppt for lung-markers



Marker IHC critical assay performance controls
Low expression

Negative tissue controls
No expression

GATA3 Tonsil: T-helper-cells in the T-zones and germinal centers. Tonsil: B-cells, squamous epithelial cells, endothelial cells. Link

Mammaglobin Skin: Epithelial cells of eccrine sweat glands. Tonsil: All cell types. Link

GCDFP15 Skin: Epithelial cells of eccrine sweat glands. Tonsil: All cell types. Link

CK5 Pancreas: Scattered epithelial cells of intercalated ducts. Liver. All cell types. Link

Smooth
MHCM

Tonsil: Follicular dendritic cells in germinal centers. Tonsil: Epithelial cells. Link 

p63 Placenta: Cytotrophoblastic cells. Appendix: Epithelial- and smooth muscle cells. Link

E-Cadherin Liver: Hepatocytes.
Appendix: Stromal cells, smooth muscle cells, endothelial 
cells.

Link

KI67 Tonsil: B-cells in the light zones of the germinal centers. Liver: Hepatocytes Link

ER Tonsil: Squamous epithelial cells, T-cells in germinal centres. Tonsil: B-cells in mantle zone and germinal centres. Link

PR Cervix: Basal squamous epithelial cells.
Tonsil: All cells types (especially focus on lymphocytes in 
germinal centres).

Link

PD-L1 IC Tonsil: T-cells and macrophages in germinal centres. Tonsil: Normal squamous epithelial cells, lymphocytes. Link

https://nordiqc.org/controls.php?epitope_id=8&action=see
https://nordiqc.org/controls.php?epitope_id=52&action=see
https://nordiqc.org/controls.php?epitope_id=49&action=see
https://nordiqc.org/controls.php?epitope_id=95&action=see
https://nordiqc.org/controls.php?epitope_id=56&action=see
https://nordiqc.org/controls.php?epitope_id=62&action=see
https://nordiqc.org/controls.php?epitope_id=43&action=see
https://nordiqc.org/controls.php?epitope_id=1&action=see
https://nordiqc.org/controls.php?epitope_id=2&action=see
https://nordiqc.org/controls.php?epitope_id=67&action=see
https://nordiqc.org/controls.php?epitope_id=111&action=see


No RTU products for Dako and Leica users. 
Use of conc. format of mAb L50-823 can 
obtain optimal results. 

Recommended protocol settings:

- HIER in an alkaline buffer

- 38% pass rate for 2-step detection systems (10% optimal)
- 83% pass rate for 3-step detection systems (56% optimal)



Optimal protocol settings Too diluted Ab
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Bellizzi AM. An Algorithmic Immunohistochemical Approach to Define Tumor Type and Assign Site of Origin. Adv Anat Pathol. 2020;27(3):114-163.

Cimino-Mathews, Ashley et al. “GATA3 expression in breast carcinoma: utility in triple-negative, sarcomatoid, and metastatic carcinomas.” Human 
pathology vol. 44,7 (2013): 1341-9.

GATA-3 staining of TMA with 20 different neoplasias

3 of 3 breast carcinomas positive

1 of 1 cervix squamous cell carcinoma, 2 of 2 urothelial carcinomas 
and 1 of 2 Hodgkin lymphomas are also positive for GATA-3



Recommended settings with UltraView detection 
system. 
Most common and successful modification: adding 
UV amplification or use of OptiView. 

No RTU for Omnis is available. Four laboratories used 
the Autostainer RTU on the Omnis unsuccessfully. 

Limited data for concentrated formats on Omnis, but 
possible to achieve an optimal staining.





Vendor recommended protocol based on HIER in 
TRS Low pH.
Most successful modification was using HIER in 
TRS High pH.

Vendor recommended protocol based on 
UltraView and 16-20 min. incubation of primary 
Ab. 
Most common and successful modification was 
prolonging incubation time and use of OptiView
or UltraView with amplification. 

Less successful performance for 7JUL on the 
Bond platform.
Limited data for Bond users, but conc. 4A4 might 
be the best solution. 



Courtesy Ole Nielsen, Dept. of Pathology, OUH, Denmark



Left: Strong staining reaction is seen in in squamous epithelium cells in 
tonsil. Scattered lymphocytes shows a weak, but distinct nuclear 
staining reaction.

Left: Dispersed cytotrophoblastic cells shows an at least weak to 
moderate, distinct nuclear staining reaction. 

Left: Basal cells in prostate 
hyperplasia show a 
moderate to strong 
nuclear staining reaction. 



Concentrated format of mAb NCH-38 works on the main IHC Systems

RTU assays works as “plug-and-play” products.
The majority of RTU assays obtain high pass rates 

– except assays based on rmAb EP700Y

100%

100%

100%

100%

100%

100%



Optimal staining result Too diluted Ab
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STILL AWAKE? 



PI 51% PI 63%PI 59%

PI 22%PI 43%



Optimal protocol settings Too diluted Ab
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Even with these successful results, changing RTU 
assays requires internal validation. 

For Dako and Ventana products, the most common 
modification was using a 3-step detection system. 
For Leica, modification in HIER – changing from low 
till high pH buffer was made the majority of 
participants. 
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Autostainer RTU: 
If using Flex+ a 
pass rate of 95%, 
91% optimal.

Omnis RTU: 
If using Flex+ a 
pass rate of 92%, 
77% optimal.
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Optimal protocol settings
rmAb 1E2: Reduced HIER + 
prolonged inc. time of Ab
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Optimal

Poor – false negative

3+ 2+, amplified 2+, unamplified 0

2+ amplified tumor
showing a too 
weak/incomplete 
staining reaction 
corresponding to 1+



Optimal

Poor – false positive

3+ 2+, amplified 2+, unamplified 0

2+ unamplified 
tumor showing a 
too strong staining 
reaction 
corresponding to 3+
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rmAb SP142 rmAb SP142

rmAb SP142rmAb SP142

mAb 22C3

mAb 22C3

mAb 22C3

rmAb ZR3

TNBC

UC

Tonsil





E-CAD: membranous staining 
reaction in (most) ductal breast 
carcinomas, negative in (most) 
lobular breast carcinomas.

p120: membranous staining 
reaction in (most) ductal breast 
carcinomas, cytoplasmic staining 
reaction in (most) lobular breast 
carcinomas.

No NordiQC data available for p120 Catenin. 
For the p120 stains below, a concentrated format of the mAb clone MRQ-5 is used.  

Ductal breast carcinoma Lobular breast carcinoma



No NordiQC data available for p120 Catenin. 
For the p120 stains below, a concentrated format of the mAb clone MRQ-5 is used.  

Liver:
Hepatocytes must 
show a weak to 
moderate 
membranous 
staining

Appendix:
Columnar 
epithelial cells 
must show a 
strong 
membranous 
staining.


