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	� Herbsttagung 2015 der ÖGPath- IAP 
Austria 
8-10 Oct 2015,  
Klinikum Wels-Grieskirchen,  
Wels, Austria

	� NordiQC Course in Diagnostic Immuno-
histochemistry for Pathologists 
12-13 Oct 2015,  
Jagiellonian University,  
Krakow, Poland

	� ASCP 2015 – American Society  
for Clinical Pathology 
28-31 Oct 2015,  
Long Beach Convention Center,  
Long Beach CA, USA

	� Carrefour Pathology 
3-6 Nov 2015,  
Le Palais des Congrès de la Porte Maillot, 
Paris, France

	� MEDICA 2015 
16-19 Nov 2015,  
Messe Düsseldorf, Düsseldorf, Germany

Editorial
The holiday season is turning to its end and Zytomed Systems starts the autumn season with new 
interesting antibodies for you.

We recently launched Cytokeratin Pan Plus, an antibody cocktail which detects more cytokeratins 
than other pan cytokeratin antibody mixes. The differential diagnostic of lobular versus ductal carci-
noma in situ is made easier and more reliable by our new rabbit monoclonal E-Cadherin antibody.
Both antibodies are a valuable addition to your marker panel for differential diagnostics.
Finding the primary site of a metastatic tumour can be a challenging task. Immunohistochemistry 
is the gold standard for this diagnosis; but not all markers keep their sensitivity in undifferentiated 
neoplasias and metastasis. Find out more on page three.

Positive (and negative) control tissue in immunohistochemistry is increasingly used to ensure 
consistent quality of stains. These pages hold the answer to the frequently asked question: How to 
store my positive control slides?

Enjoy reading!  
Karl-Georg Lintermann

Karl-Georg Lintermann PhD, 
Export manager
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	� XXVIII World Congress World Association 
of Societies of Pathology and Laboratory 
Medicine 
18-21 Nov 2015,  
Cancun Center, Cancun, Mexico

	� USCAP 2016 
12-18 Mar 2016,  
WSCC – Washington State Convention Center,  
Seattle WA, USA



Description Reactivity CE/IVD Pre-treatment Dilution Volume Cat. No.

E-Cadherin
Clone: EP700Y
Host:   Rabbit

Human ✓
HIER  

in Citrate  
pH 6.0

Ready-to-use 6 ml RBG043

1:50-200

16 ml BRB047

0.5 ml RBK043-05

1 ml RBK043

p120, Catenin 
(delta)
Clone: SP63
Host:   Rabbit

Human -
HIER  

in EDTA  
pH 9.0

Ready-to-use 7 ml 503-3631

1:100
0.5 ml 503-3632

1 ml 503-3634

DCIS LCIS

E-Cadherin + -

Catenin delta (p120) membrane cytoplasma

	 Product information

E-Cadherin is a member of a protein superfamily 
which is characterized by calcium dependent mem-
brane proteins. E-Cadherin belongs to the classic 
Cadherin subfamily and like all members of this 
family is involved in cell adhesion. Loss of adhesi-
veness is thought to be an important step in the 
development of local invasion. Consequently it 
has been shown that loss of expression of E-Cad-
herin is closely related to the progression of va-
rious carcinomas and poor prognosis. In prostate 
cancers, for example, the expression of E-cadherin 
is reduced or absent in comparison with its strong 
expression in normal prostate. In breast carcinoma 
a correlation was observed between low expressi-
on of E-cadherin, lymph node metastases and poor 
prognosis. Overall, reduced E-Cadherin expression 

is seen in about 45 % of tumours in a variety of 
organs.
The most important use of E-Cadherin antibodies 
is the differentiation of ducal vs lobular carcinoma 
of the breast (DCIS vs LCSC). Strong E-Cadherin im-
munostaining is detected in ductal carcinoma, whe-
reas lobular carcinomas display a complete loss of 
E-cadherin expression.
Catenin delta (p120) is associated to E-Cadherin and 
produces a complex linked to the actin filament 
network which seems to be of primary importance 
for cell-adhesion properties of cadherins
Therefore E-Cadherin is located in the membrane 
of DCIS and loss of E-Cadherin expression in LCIS 
leads to cytoplasmic staining of the Catenin delta 
antibody [1].

A new study compared immunoreactivity of the new 
rabbit monoclonal EP700Y to the mouse HECD1 clone 
in breast carcinoma. Both clones showed excellent 
specificity (100 % in this study) but EP700Y show-

ed an increased sensitivity (99 % vs 93 %) in ductal 
carcinoma. In addition using clone ER700Y increased 
signal intensity substantially, which facilitates inter-
pretation of stained breast carcinomas [2].

E-Cadherin and ducal breast carcinomas  
A new rabbit monoclonal antibody enhances specificity and sensitivity

Bibliography

[1]	� Dabbs DJ et al. Lobular versus ductal breast 
neoplasms: the diagnostic utility of p120 
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[2]	� Hoang LL et al. A new rabbit monoclonal 
E-Cadherin antibody (EP700Y) shows 
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Staining of p120 Catenin delta on LCIC: cytoplas-
mic localisation in carcinoma cells, membranous 

staining in adjacent ducts

E-Cadherin clone EP700Y  
staining on breast carcinoma



CUP-Syndrome is defined by metastatic disease 
in which the primary site could not be identified 
(based on clinical history, complete physical ex-
amination, routine laboratory tests, imaging and 
radio-metabolic techniques). In these cases, 
metastatic cells do not display morphology and 
properties referable to the tissue/organ in which 
they are arising and can not be related to any 
suspected primary site. These tumours represent 
3-5 % of all cancers.

Although the overall prognosis of CUP patients 
is poor, it is possible to distinguish subgroups of 
patients with favourable prognosis by identifying 
a predicted primary site. This will be increasingly 
important as advanced therapies i.e. targeted 
therapies will emerge.

At the present immunohistochemistry (IHC) is 
the gold standard for identifying putative prima-
ries. Several panels of specific antibodies have 
been proposed containing antibodies against cy-
tokeratins and lineage specific cytoplasmic and 
nuclear antibodies. 

An often underestimated fact is the poor sensiti-
vity of cytoplasmic markers like Mammaglobin, 
GCDFP-15, HePar-1, and others, in poorly diffe-
rentiated tumours. Unlike cytoplasmic proteins, 
transcription factors are often involved in linea-
ge commitment and organ specific development 
and thus their expression is more conserved 
even in poorly differentiated tumours and me-
tastases. 

A recently published review addresses this issue 
and describes useful nuclear marker in detail [1]. 

CDX-2 is a caudal related homeobox transcripti-
on factor implicated in intestinal development 
showing a very high sensitivity in gastrointesti-
nal primaries and metastases [2]. Although there 
is some loss in sensitivity in high grade tumours 
and advanced gastric carcinomas CDX-2 is the 
most sensitive and commonly used marker for 
gastrointestinal origin. 

Pax-8 is a member of the paired box transcripti-
on factor family. It has become a frequently used 
marker due to the excellent sensitivity and spe-
cificity for carcinomas originating from the ovary, 
kidney and thyroid, whereas carcinomas from 
lung, bladder, and breast are mainly negative for 
PAX-8. Comprehensive studies showed the supe-
riority of PAX-8 in the context of CUP [3–5].

Thyroid transcription factor 1 (TTF-1) is a long 
established marker for thyroid and lung. It is 
mainly used to ascribe lung origin to metastatic 
and primary adenocarcinomas as lung is often 
a site of metastasis and lung carcinomas are 
commonly encountered in other sites presen-
ting as CUP.
In addition TTF-1 clone 8G7G3/1 stains the cyto-
plasm of benign and neoplastic hepatocytes due 
to cross-reactivity, most probably to the antigen 
of HePar-1. Together with other immunohisto-
chemical support this can be used to distinguish 
HCC from histologic mimics [6].

CUP (Cancer of unknown primary)-Syndrome
Identifying the primary by lineage specific transcription factors

Pax-8 staining  
on ovarian carcinoma

CDX-2, liver metastasis  
of colon carcinoma

TTF-1 staining on  
pulmonary adenocarcinoma

TTF-1 staining  
on thyroid gland

Cytoplasmatic staining of TTF-1 
(8G7G3/1) on hepatocytes

CDX-2 staining  
on colon

PAX-8 staining  
on clear cell RCC
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Description Reactivity CE/IVD Pre-treatment Dilution Volume Cat. No

CDX-2
Clone: EPR2764Y
Host: Rabbit

Human ✓
HIER  

in Citrate  
pH6.0 

Ready-to-use 16 ml BRB028

1:50 – 1:100
1 ml RBK019

0.5 ml RBK019-05

PAX-8
Clone: Polyclonal
Host: Rabbit

Human ✓
HIER  

in Citrate  
pH6.0 

Ready-to-use 6 ml RBG047

1:25 – 1:50 0.5 ml RBK047-05

TTF-1 (Thyroid Transcription Factor 1) 
Clone: 8G7G3/1
Host: Mouse

Human,  
Rat 

✓
HIER  

in Citrate  
pH6.0

Ready-to-use 16 ml BMS016

1:200 – 1:500
1 ml MSK004

0.5 ml MSK004-05
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Efficient immunohistochemical differential diagnosis of undifferentiated neoplasia

CDX-2, liver metastasis  
of colon carcinoma

Synaptophysin,  
neuroendocrine tumour

Estrogen Receptor, liver metastasis 
of breast carcinoma

CDX-2, 
colon carcinoma

HepPar1,  
hepatocellular carcinoma

Cytokeratin 20,  
colon carcinoma

Oct-4, 
seminoma

Calretinin,  
mesothelioma

TTF-1 (clone 8G7G3/1),  
normal liver tissue

This IHC algorithm was prepared to the best of our knowledge. However, in special cases (for example childhood tumours) the information can be incomplete and 
the user has to be aware of this. The use of this diagram is solely the responsibility of the user.   

Under no circumstances shall Zytomed System be liable for any damages arising out of the use of this table. 

We kindly would like to thank Dr. med. habil. Olaf Kaufmann for his expert advice in the preparation of this diagram.

 © ZyTOmED SySTEmS 2009

marker Predicted localisation of 
primary tumour Type of carcinoma Comments

AFP liver HCC (Hepato Cellular Carcinoma) Positive in yolk sack tumours

CDX-2 (a) colorectum, ovary, bladder 
(diffuse immunoreactivity)

adenocarcinomas (ovary only in 
case of gastrointestinal mucinous 
differentiation)

Adenocarcinomas of stomach, oesophagus, pancre-
as, and biliary ducts frequently show heterogeneous 
immunoreactivity. Adenocarcinomas of the lung are 
rarely positive.

CDX-2 (b) middle intestine  
(appendix, ileum)

well-differentiated neurendocrine 
carcinomas

CK7/CK20 colorectum adenocarcinomas (CK7-/CK20+)

DPC4/SmAD4 pancreas, biliary ducts adenocarcinomas Only the loss of expression is relevant for diagnosis!

GCDFP-15 breast, skin adnex adenocarcinomas Rare immunoreactivity in adenocarcinomas of the 
lung.

Glypican-3 liver HCC (Hepato Cellular Carcinoma)
Positive in malignant melanomas and in yolk sack 
tumours; otherwise more sensitive and specific than 
HepPar1 and TTF1 (cytoplasmic)

HepPar1 liver HCC (Hepato Cellular Carcinoma)

Positive in appr. 50% of all adenocarcinomas of 
stomach and to a lesser degree in other primary lo-
calisations (colon, lung, pancreas); therefore minor 
positive predictive value for differentiation from 
HCC and liver metastases.

Estrogen Receptor mamma, ovary, corpus uteri adenocarcinomas
Parathyroid hormone parathyroid gland adenomas and carcinomas

PAX-2 kidney, ovary clear-cell and papillary kidney-cell 
carcinoma, serous ovary carcinoma mesotheliomas and HCC negative

PSA prostate adenocarcinomas

RCC kidney carcinomas

Immunoreactivity in appr. 10-30% of mesothelio-
mas, breast carcinomas, prostate carcinomas, ovary 
carcinomas, lung carcinomas, and adrenocortical 
neoplasias. Adenomas of the parathyroid gland are 
100% positive; clear-cell tumours of the skin with 
varying histogenesis are negative. 

Thyreoglobulin thyroid gland differentiated and insular thyroid 
gland carcinomas

TTF1 (a) nuclear
(only clone 8G7G3/1, 
other clones mostly 
less specific)

lung

adenocarcinomas, large-cell non-
neuroendocrine carcinomas; not 
applicable for small-cell carcinomas 
(expression not localisation-specific) 
and squamous cell carcinomas (no 
expression)

With clone 8G7G3/1 also rare immunoreactivity in 
endometrial adenocarcinomas.

TTF1 (b) nuclear lung carcinoid

TTF1 (c) nuclear thyroid gland differentiated and insular carcino-
mas

TTF1 cytoplasmic
(only clone 8G7G3/1)

liver HCC (Hepato Cellular Carcinoma) Similar sensitivity but slightly more specific than 
HepPar1

Uroplakin III urinary tract urothelial carcinoma Brenner tumours of the ovary are positive
WT1 (nuclear) ovary serous adenocarcinoma  mesotheliomas are also positive

Markers for immunohistochemical diagnostics of CUP (Carcinoma of Unknown Primary)

Conventional histomorphology: small-cell

Pan-CK + (diffuse), Desmin -, CK20 -, Synaptophysin +/-
 small-cell carcinoma (if Synaptophysin –: differential diagnosis small-

cell squamous cell carcinoma)

Synaptophysin +, CD99 -, Pan-CK -, S100-positive sustentacular cells
 olfactory neuroblastoma? (rhinopharynx)

melan A +   small-cell malignant melanoma (metastasis)

Pan-CK, S100, CD99,
Desmin, Synaptophysin,
TdT, myeloperoxidase
(mPO), CK20

CK8/18, GFAP, melan A, 
TTF-1, Synaptophysin

other localisation

Central nervous system

CK20 + (punctual perinuclear), Synaptophysin +   
 merkel cell carcinoma

CK8/18 + (diffuse), Synaptophysin +, TTF-1 +/-   
 metastasis of a small-cell carcinoma

S100 + (diffuse nuclear and cytoplasmic)   
 small-cell malignant melanoma

mPO +   myeloid sarcoma

melan A +   small-cell malignant melanoma (metastasis)

CD99 + (diffuse membrane-associated), Pan-CK -/+ (focal), Synaptophy-
sin +/-, TdT -, S100 -/+ (focal), mPO -   PNET 

GFAP +, CK8/18 -/+ (focal), Synaptophysin - 
 small-cell fraction of a glioblastoma

TdT +, CD99 +/-, Pan-CK -, mPO -  
 desmoplastic small- and round-cell tumour?

marker constellation and valuationAntibody panel
Localisation of tumour 
infiltrates

Conventional histomorphology: epitheliod, intermediate-cell to large-cell

p63 +, WT1 -, D2-40 (Podoplanin) -/+
 pleura carcinosis due to non-keratinising squamous cell carcinoma

GFAP +, CK8/18 -/+ (focal)   anaplastic glioma or glioblastoma

Pan-CK + (diffuse), OCT4 -   carcinoma metastasis

Pan-CK + (diffuse)   epithelioid sarcoma, differential diagnosis  
carcinoma metastasis

Pan-CK +, EmA +/-, Inhibin α -, OCT4 - 
 carcinoma (primary tumour or metastasis)

Pan-CK + (diffuse)   carcinoma

Ber-EP4 + or Ber-EP4 -, Pan-CK +, Calretinin -   peritoneal carcinosis

CD30 + (diffuse membrane-associated and in the Golgi region), Pan-CK -/+ (focal), 
CD20 -   anaplastic large-cell lymphoma, „small-cell” variant

CD31 +   epithelioid angiosarcoma

OCT4 +, Pan-CK -/+ (focal)   dysgerminoma

CD30 + (diffuse membrane-associated and in the Golgi region), Pan-CK -/+ (focal), 
CD20 -   anaplastic large-cell lymphoma, „small-cell” variant

HmB45 +, S100 -   perivascular epithelioid-cell tumour

p63, WT1, Podoplanin 
(D2-40), S100, Pan-CK

CK8/18, GFAP, melan A, 
OCT4, CD117

Pan-CK, CD20, S100,
OCT4, CD30

Pan-CK, S100, CD31,
HmB45, CD117

Pan-CK, EmA, S100,
Inhibin α, OCT4, CD20

Pan-CK, EmA, S100,
Inhibin α, OCT4, CD20

Ber-EP4, Pan-CK,
Calretinin, S100,
HmB45, Inhibin α

Pleura

Central nervous system

Lymph node

Soft tissue

Ovary

Gastrointestinal tract, 
Respiratory tract, 
genito-urinary system, 
parenchymatous organs, 
head/neck area

Peritoneum

WT1 + and/or D2-40 (Podoplanin) +, p63 -, Pan-CK +   
 epithelioid or biphasic mesothelioma,  

Attention: Pleura carcinosis due to serous ovarian carcinoma

CK8/18 + (diffuse), GFAP -/+ (focal)   
 carcinoma metastasis if plexus carcinoma has been excluded

S100 + (diffuse nuclear and cytoplasmic), Pan-CK -/+ (focal)   
 metastasis of a malignant melanoma

S100 + (diffuse nuclear and cytoplasmic), HmB45 +/-   
 malignant melanoma, differential diagnosis clear-cell sarcoma  

(if HmB45 -: differential diagnosis epithelioid malignant nerve sheath tu-
mour)

S100 + (diffuse nuclear and cytoplasmic), Pan-CK -/+ (focal), Inhibin α - 
 malignant melanoma

S100 + (diffuse nuclear and cytoplasmic), Pan-CK -/+ (focal), Inhibin α - 
 malignant melanoma, (if HmB45 -: differential diagnosis epithelioid 

malignant nerve sheath tumour)

Calretinin +, Pan-CK +, Ber-EP4 - 
 epithelioid or biphasic mesothelioma,

CD20 +   diffuse large-cell B-NHL

CD117 +   epithelioid gastro-intestinal stroma tumour (GIST)?

CD20 +   diffuse large-cell B-NHL

Kappa/lambda +, CD20 -
 plasmoblastic lymphoma? (HIV + ?), ALK-1-positive diffuse large-cell 

B-NHL?

OCT4 +, Pan-CK + (diffuse), CD30 +  
 metastasis of an embryonary carcinoma

Inhibin α +, EmA -, S100 -/+ (focal)   germ band or stroma tumour

HmB45 +, S100 -   perivascular epithelioid-cell tumour

S100 + (diffuse nuclear and cytoplasmic), Pan-CK -/+ (focal),  
Ber-EP4 -, Inhibin α - 

 metastasis of a malignant melanoma

OCT4 +, Pan-CK -/+ (focal), CD30 -   metastasis of a seminoma

HmB45 +, S100 -   perivascular epithelioid-cell tumour

OCT4 +, Pan-CK -/+ (focal)   embryonary carcinoma

CD20 +   diffuse large-cell B-NHL

Inhibin α +, Calretinin +, Ber-EP4 -, S100 –/+ (focal)   granulosa-cell tumour?

Pan-CK +, other markers negative  
 Pleura carcinosis due to macrocellular carcinoma

melan A +   malignant melanoma (metastasis)

S100 + (diffuse nuclear and cytoplasmic), Pan-CK -/+ (focal)   
 metastasis of a malignant melanoma

OCT4 +, CD117 -   embryonary carcinoma

OCT4 +, CD117 -   germinoma

marker constellation and valuationAntibody panel
Localisation of tumour 
infiltrates

Conventional histomorphology: pleomorph and/or high-grade spindle-cell 

CK8/18 + (diffuse), Ber-EP4 +/-, GFAP -/+ (focal)
 carcinoma metastasis if plexus carcinoma has been excluded

Pan-CK + (diffuse or focal, other markers negative)  
 carcinoma metastasis

Pan-CK+/-, CK5/6 +/-, CD31 -, h-Caldesmon -, S100 -/+ (focal) 
 (sarcomatoid) carcinoma (metastasis)

S100 + (diffuse nuclear and cytoplasmic), HmB45 + 
 malignant melanoma, differential diagnosis clear cell sarcoma (if HmB45 –: 

differential diagnosis malignant peripheral nerve sheath tumour, mPNST)

Pan-CK + (diffuse or focal, other markers negative)  
 (sarcomatoid) carcinoma

CD20 +, CD30 +/-
 diffuse large-cell B-cell lymphoma, anaplastic variation

CD30 + (diffuse membrane-associated and in the Golgi region), Pan-CK -/+ 
(focal)  (sarcomatoid) anaplastic large-cell lymphoma

CD30 + (diffuse membrane-associated and in the Golgi region)
 (sarcomatoid) anaplastic large-cell lymphoma

all markers negative 
 carcinoma with loss of CK expression?

CK8/18, Ber-EP4, GFAP, 
melan A, CD34

Pan-CK, S100, CD30, 
CD20, kappa/lambda

Pan-CK, CK5/6, CD31, 
S100, CD30, h-Caldesmon

S100, HmB45, myf4, 
CD31, h-Caldesmon, CD30

Pan-CK, S100,
HmB45, CD30, CD20

Central nervous system

Lymph node

Skin

Soft tissue

Gastrointestinal tract, 
genito-urinary system, 
parenchymatous organs, 
head/neck area

GFAP +, CK8/18 -/+ (focal), CD34-positive microvascular proliferates   
 glioblastoma

S100 + (diffuse nuclear and cytoplasmic)  
 metastasis of malignant melanoma

S100 + (diffuse nuclear and cytoplasmic)   
 (spindle-cell) malignant melanoma

CD31 +   angiosarcoma 

S100 + (diffuse nuclear and cytoplasmic), HmB45 +/-  
 malignant melanoma

all markers negative
 carcinoma with loss of CK expression or histiocytic sarcoma? 

all markers negative
 atypical fibroxanthoma (head/neck, actinic lesion?)

other marker combination
 sarcoma; needs further investigation

kappa/lambda +, CD20 -   immature (anaplastic) plasmocytoma (myeloma)

CD31 +   angiosarcoma

myf4 + (nuclear, attention: immunoreactivity in regenerative skeletal 
muscle fibres in tumour-infiltrated areas) 

 pleomorphic rhabdomyosarcoma or other tumour with focal rhabdo-
myoblastic differentiation

CD30 + (diffuse membrane-associated and in the Golgi region),  
Pan-CK -/+ (focal), CD20 -  anaplastic large-cell lymphoma (ALCL)

CD30 + (diffuse membrane-associated and in the Golgi region), 
Pan-CK -/+ (focal), CD20 -  anaplastic large-cell lymphoma (ALCL)

h-Caldesmon + (more than few cells)   leiomyosarcoma

h-Caldesmon + (more than few cells) 
 pleomorphic leiomyosarcoma

CD20 +, CD30 +/-  
 diffuse large-cell B-cell lymphoma, anaplastic variation

melan A +   malignant melanoma (metastasis)

marker constellation and valuationAntibody panel
Localisation of tumour 
infiltrates

	� Download the 
updated poster: 
 
„Efficient immuno-
histochemical dif-
ferential diagnosis 
of undifferentiated 
neoplasia” from our 
website!



Focus: lab work

How to store positive control slides
Best preservation of antigens by correct storage

ER Immunohistochemistry:  
Tissue section prepared freshly

ER Immunohistochemistry: Tissue section stored 
at 4°C in a dry box for 5 month

ER Immunohistochemistry: Tissue section  
stored at 22°C in a dry box for 5 month

ER Immunohistochemistry: Tissue section  
stored at 37°C in a dry box for 5 month

ER Immunohistochemistry: Tissue section  
stored at 22°C in a humid chamber for 5 month

Our conclusion: 
	 Control tissue with sensitive antigens should be cut freshly or stored in a dry closed box in a fridge.
	 All other control tissue could be stored in dry conditions at room temperature.

Taken together:
	� Influence of storage temperature: 

Freshly prepared > 5 month at 4°C > 5 month at RT >> 5 month at 37°C

	� Influence of humidity: 
Freshly prepared > 5 month dry at RT >>> 5 month humid at RT

Quality control and validation has become an incre-
asingly important issue in immunohistochemistry. 
Using external positive and negative control tissue 
is the key to achieve high quality and reproducibili-
ty of your immunostains.

To cut control tissue in advance is recommended, 
whether on-slide-controls or control tissues on a 
separate slide are used.
A frequently asked question is how to store control 
slides properly.
To address this issue Zytomed-Systems laboratory 
conducted a study which shows the influence of 
storage conditions on immunostains.

Tissue was cut and stored for 5 month under dif-
ferent conditions. To emphasize the influence of 
different parameter even extreme storage con-
ditions were used. Immunohistochemistry was 
done in parallel with freshly cut tissue of the same 
paraffin block and the staining was compared by 
microscopy.

Lobular breast cancer was used as control tissue. 
95 % of tumour cells were Estrogen receptor (ER) 
positive and proliferation rate was 15 %.

These reagents were used in the study:
ER (clone 1D5), dilution factor 1:200 (Cat. No. 

MSK001) and Ki-67 (clone K-2) dilution factor 1:300 
(Cat. No. MSK018). Detection system: ZytoChem 
Plus (AP) Polymer Bulk Kit (Cat. No. POLAP-100), 
Chromogen: Permanent AP-Red Kit (Cat. No. 
ZUC001-125).

Both antibodies were incubated on formalin-
fixed paraffin-embedded tissue after the fol-
lowing storage conditions: 

1.	� Reference tissue: Freshly cut tissue, dried at 
37°C overnight.

2.	� Paraffin section stored for 5 month in a sealed 
box at 4°C in a fridge.

3.	� Paraffin section stored for 5 month in a sealed 
box at room temperature (RT, 22°C).

4.	� Paraffin section stored for 5 month in an open 
box at 37°C (incubator).

5.	� Paraffin section stored for 5 month in a closed 
humid chamber at room temperature (22°C).

Strongest staining was obtained using freshly cut 
paraffin sections. Good results were observed after 
dry storage at 4°C or room temperature. The slides 
stored at 37°C showed significantly lower staining 
results. Weak or even negative staining was ob-
served after storage in a humid chamber at room 
temperature. In addition morphology of the tissue 
was very poor.
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Description Reactivity CE/IVD Pre-treatment Dilution Volume Cat. No

Cytokeratin Pan Plus
Clone: AE1, AE3, 5D3
Host: Mouse

Human,  
Mouse,

Rat 
✓

HIER  
in Citrate  
pH 6.0 

Ready-to-use 6 ml MSG098

1:50 – 1:100 0.5 ml MSK098-05

Detection of cytokeratins with a broad spectrum 
(“pan“-) antibody allows for the staining of epithe-
lial cells in normal and abnormal tissues. It is espe-
cially useful in characterisation of metastases with 
unknown origin as it distinguishes poorly differenti-
ated epithelial carcinomas from non-epithelial ma-
lignancies.
The well established clone KL-1, which was an ex-
cellent tool for this differential diagnostic, is no 

longer available on the market. Zytomed Systems 
developed a new cytokeratin cocktail comprising of 
the approved clones AE1, AE3 and 5D3.
The antibody of clone AE1 detects the acidic cytoke-
ratins 10, 15, 16 and 19. The antibody derived from 
clone AE3 detects all basic cytokeratins, i.e. CK1 to 8. 
Clone 5D3 detects cytokeratins 8 and 18. This unique 
combination makes Cytokeratin Pan Plus an excel-
lent alternative to Pan Cytokeratin clone KL-1.

Cytokeratin Pan Plus
A new cocktail for the detection of cytokeratins

Cytokeratin staining on squa-
mous cell carcinoma of the 

lung (MSK098-05)

Cytokeratin staining on colon 
carcinoma (MSK098-05)

   Cytokeratin fact box

Cytokeratins (CK) are intermediate filaments that constitute the cytoskeletal structure of virtually 
all epithelial but also of some non-epithelial cells. According to R. Moll they are divided into Type 
I (acidic cytokeratins, CK9 to 20) and Type II (basic cytokeratins, CK1 to 8) cytokeratins. Each Type I 
cytokeratin is co-expressed with a Type II cytokeratin inside a single cell. Hence, it follows that all 
epithelial cells contain at least two different cytokeratins. Only CK19 is expressed unpaired.

Moll R et al. The catalog of human cytokeratins: patterns of expression in normal epithelia, tumors 
and cultured cells. Cell 31:11-24, 1982
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