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IHC – Protocols and controls – End, Ren, Prost….
• CGA Neuroendocrine

• SYP 

• CD56

• PSA Prostate 

• NKX3.1 

• SALL4 Germ cell

• OCT3/4

• SOX10 Melanoma

• UP II Bladder
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Recommendable
clones (conc.)

Less successful
clones (conc.)

RTU ”plug and play” giving
optimal result

CGA mAb LK2H10
pAb 0430

mAb DAK-A3
mAb 5H7 ......!!!!

SYP

mAb 27G112
mAb DAK-SYNAP
rmAb MRQ-40
rmAb SP11

mAb SY38
Dako: mAb DAK-SYNAP
Leica: mAb 27G12
VMS: rmAb MRQ-40

CD56

mAb 123C3*
mAb 123C3.D5*
mAb 1B6
mAb CD564
rmAb MRQ-42

Dako: mAb 123C3
Leica: mAb CD564
VMS: rmAb MRQ-42

* Inferior performance on VMS stainer platform
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Positive tissue
control HE

Positive tissue
control LE

Negative tissue control
NE

CGA

Appendix: 
Endocrine cells

Appendix: Nerves –
ganglion cells and 
axons

Appendix: Epithelial cells

SYP
Appendix: Nerves –
ganglion cells and 
axons

Appendix: Goblet cells Appendix: Epithelial cells

CD56
Appendix: Nerves –
ganglion cells and 
axons

Tonsil: NK-cells and 
CD4/CD8 double hit 
pos. T-cells

Appendix: Epithelial cells
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Clone / pAb
HIER high pH

3-step detection

Calibration......
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Level of target analyte must be same
in controls as clinical samples

Neuro-endocrine carc.

SCLC
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NERVES!!

Pancreas
cannot be
used as pos
tissue cont.

!!!!!!!!!!!!!!!
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Clone
HIER high pH

3-step detection

Calibration......

SY38 no-go
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Level of target analyte must be same
in controls as clinical samples

Neuro-endocrine carc.

Neuro-endocrine carc.

SCLC
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Goblet cells
+
Endocrine cells

Nerves

No-go!
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Clone to platform

HIER high pH

3-step detection

Calibration......

Run 37
VMS users changed Ab
>60% to MRQ-42
(LDT)



NordiQC

CD56: Optimal Poor - Insufficient……. 

Colon/App. used as external positive and negative control

Virtually all nerves strongly positive
The epithelial cells negative



NordiQC

CD56: Optimal Insufficient……. 

Neuroendocrine carcinoma

Appendix/colon: No-go as pos. control



NordiQC

CD56: Optimal Insufficient

Neuroendocrine carcinoma

Tonsil: As pos. control



NordiQC

CD56: Optimal Insufficient……. 

Tissues/cells with only high expression will not identify:

1. A poorly calibrated IHC assay
2. A reduced sensitivity in an optimally calibrated IHC assay

If an IHC test is used to demonstrate the target antigen being
expressed at different levels, the controls must reflect this !     
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Recommendable
clones (conc.)

Less successful
clones (conc.)

RTU ”plug and play” giving
optimal result

OCT3/4
mAb C10
mAb MRQ-10
mAb N1NK

pAbs Leica: mAb N1NK
VMS: mAb MRQ-10

SALL4 mAb 6E3 VMS: mAb 6E3
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Positive tissue
control HE

Positive tissue
control LE

Negative tissue control
NE

OCT3/4

Germ cell neoplasia 
in situ: 
Neoplastic cells

? Appendix: Epithelial cells

SALL4
Germ cell neoplasia 
in situ: 
Neoplastic cells

Testis: Spermatogonia 
cells 

Appendix: Epithelial cells



IHC – Protocols and controls – End, Ren, Prost....

mAb
C10
MRQ-10
N1NK

mAb
C10
N1NK

mAb
MRQ-10

Germ cell neoplasia in situ  

Appendix/Colon



IHC – Protocols and controls – End, Ren, Prost....

mAb
C10
MRQ-10
N1NK

”sensitive to delayed fix”
Embryonal carc (myofibro)

mAb
C10
N1NK

mAb
MRQ-10

Seminoma
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SALL4 the ”perfect IHC assay”
1 Ab – 1 clone
High affinity – High specificity – Robust
Tissue control with low level expression
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Recommendable
clones (conc.)

Less successful
clones (conc.)

RTU ”plug and play” giving
optimal result

PSA

mAb 35H9
mAb ER-PR8
rmAb EP109
pAb 0562

Dako: pAb
Leica: mAb 35H9
VMS: pAb

NKX3.1
mAb UMAB196
rmAb EP356
pAb CP422
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Positive tissue
control HE

Positive tissue
control LE

Negative tissue control
NE

PSA
Prostate: Luminal 
epithelial cells

.......... Appendix: Epithelial cells

NKX3.1
Prostate: Luminal
epithelial cells.

Prostate: Basal cells

Testis: Germ cells

Appendix: Epithelial cells
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pAb slightly inferior (LDT)

Best performance:
mAb 35H9
rmAb EP109

HIER
2 & 3-step methods



IHC – Protocols and controls – End, Ren, Prost....



IHC – Protocols and controls – End, Ren, Prost....



IHC – Protocols and controls – End, Ren, Prost....
NKX3.1 reaction pattern

Prostate
A moderate to strong nuclear 
staining reaction of the vast 
majority of luminal epithelial 
cells.

A moderate to strong nuclear 
staining reaction of the vast 
majority of luminal epithelial 
cells.

A moderate to strong nuclear 
staining reaction of the vast 
majority of luminal epithelial 
cells.
.

Prostate Prostate

A certain variation in NKX3.1 expression in different prostate specimens.... 
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NKX3.1 reaction pattern

Testis
A weak to moderate nuclear 
staining reaction of dispersed 
germ cells.

No staining reaction of the vast 
majority of cells. Dispersed 
squamous epithelial cells can be 
demonstrated.  

No staining reaction.

Tonsil Appendix / Colon
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NKX3.1 reaction pattern

Prostate ad. carc.
Internal studies:

+ 18 of 18 prostate adenocarcinomas - in 39 of 39 other neoplasias
10% cut-off

Prostate ad. carc. Colon ad. carc.



NKX3.1

IHC – Protocols and controls – End, Ren, Prost....

Retrieval Titre Detection RTU Detection

mAb
UMAB196 HIER High 1:1000-5000 2- & 3-step - -

rmAb
EP356 HIER High 1:50-100 3-step Ventana 3-step

pAb
CP422 HIER High 1:25-300 3-step - -

PSA
Retrieval Titre Detection RTU Detection

mAb
35H9 HIER 1:100-800 2- & 3-step Leica 3-step

mAb
ER-PR8 HIER 1:10-200 2- & 3-step - -

rmAb
EP109 HIER 1:25-100 - - -

pAb 
0562 HIER 1:1000-10000 2- & 3-step Dako

VMS 2-step
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Recommendable
clones (conc.)

Less successful
clones (conc.)

RTU ”plug and play” giving
optimal result

SOX10

mAb BC34
mAb BS7
rmAb EP268
rmAb SP267

pAbs

UP II mAb BC21 mAb AU1 (UP III) 
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Positive tissue
control HE

Positive tissue
control LE

Negative tissue control
NE

SOX10

Skin: Melanocytes

Appendix: Schwann
cells

Skin: Myoepithelial
cells

Appendix: Schwann
cells

Appendix: Epithelial cells

UP II
Bladder: Umbrella
cells

Bladder: Umbrella
cells

Appendix: Epithelial cells
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Uroplakin II reaction pattern

Bladder
A moderate to strong 
predominantly cytoplasmic
staining reaction of the vast 
majority of “umbrella cells”.

A moderate to strong 
predominantly cytoplasmic
staining reaction of the vast 
majority of “umbrella cells”.

No staining reaction.

Bladder Tonsil



Uroth. carc. x 200 – Uroplakin II Uroth. carc.  x 200 – GATA3

IHC – Protocols and controls – End, Ren, Prost....



Lung. sq. carc. x 200 – Uroplakin II Lung. sq. carc.  x 200 – GATA3

IHC – Protocols and controls – End, Ren, Prost....
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SOX10 reaction pattern

Skin
A moderate to strong nuclear 
staining reaction of virtually all 
melanocytes (and myoepithelial
cells of sweat glands) 

A moderate to strong nuclear 
staining of Schwann cells.

No staining reaction (apart from 
Schwann cells).

Appendix Tonsil

ICAPCs ICAPCs



Melanomas x 200 – SOX 10

IHC – Protocols and controls – End, Ren, Prost....



Cerv. uteri, ad. carc. x 200 – SOX 10 Ovarian ser. carc. x 200 – SOX 10

IHC – Protocols and controls – End, Ren, Prost....
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Select the right Ab!!!!

No room for pAbs



UPT II: SOX10

IHC – Protocols and controls – End, Ren, Prost....

Retrieval Titre Detection RTU Detection

mAb
BC34 HIER High 1:25-200 3-step - -

mAb
BS7 HIER High 1:100-300 3-step - -

rmAb
EP268 HIER High 1:50-200 2- & 3-step - -

rmAb
SP267 HIER High 1:30-50* 3-step VMS SP267 – 3-

step, CC1 mild. -

*In-house data for best technical result

Retrieval Titre Detection RTU Detection

mAb
BC21* HIER High 1:25-50 3-step - -

UPT II: Uroplakin II*
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