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Staining quality varies significantly between different laboratories
depending on the individual selection of methods

Immunohistochemistryg A simple technique ?
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Technical aspects of immunohistochemistry & pitfall&nalytical phase

The total test paradigm:
Key elements in the IHC procedurd

The analytic phase : L \i’iiilllmm
Begins with dewax of the cut slides e

and is completed with the
coverslippingof the stained slides.

Unlike the preanalytic factors,
analytic parameters can easily be
modified and controlled within the
Immunohistologicallaboratory.




Technical aspects of IHC and pitfatl#\nalytical phase

Optimization of the IHC assayissues to be addressed
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antigen retrieval, titer & detection system)

- Isthe IHC test reproducible/robust (pranalytic conditions)

- Evaluation of the analytical sensitivity and specificity

A Identification of most robust controls providing information that the established level of detection is
obtained in each test performed in daily practice.

Tissue materials are essential for all these processes (calibration, validation and control
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Immunohistochemistry: Calibration of a biomarker/antibody depend on the type of marker and purpose
of the test

IHGtype 1 markers (Diagnostic)

Often calibrated to produced appropriate level of sensitivity and specificity (positive versus negative)

IHGtype 2 markers (Disease screening, predictive treatment & prognosis)

Predictive markers: The assays are calibrated to provide information of which patients will or will not benefit from a
specific treatment (HER, PD[ M X X @0
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Purpose and Intended use

Malignant melanoma E— Optimal results (NQC)
7”7 mAbA103
MmAbBS52
Melan A (MLA)YMARTL mAbM2-7C10
IHC—Type 1 marker rmAb EP43
\ X X
Steroid producing tumors ) Optimal results (NQC)
(e.g., Granulosa cell tumor
of the ovary) MmAbA103

mAbclone A103, crosseact with an unknown protein in steroid hormone producing cells atuomours.



Table 1. Antibodies and assesasment marks for MLA; Run 56

v © e Purpose and Intended use

Material
The slide to be stained for MLA comprised:

1. Skin, 2. Kidney, 3. Adrenal gland, 4-5. Malignant melanoma, 6. Granulosa cell tumour.
o ATETIAT Oiafit, & MIATGTATIY TNETalNTiE, . alaliliGsa Dell TAmoL.

All tissues were fixed in 10% neutral buffered formalin.

Melan Aclone A103 (Run 56)

Melanoma/melanocyte assessment: 62% Sufficient/ 20% Optimal

Optimal results: Efficient HIER (alkaline buffer), high conc. of granary Ab
(app. 1:1050) and a sensitive detection system-£8ep)

Melanoma/melanocyte +steroid hormone assessmept Suff. 29%

904H-08
mab clone cocktail
HMB45+A1034T311,

LS — _. | Sufficient steroid hormone related A103 (cross)reaction can be very difficult t
e e R R obtain on e.g., the VentanBenchMarkand DakoOmnis platforms.

rmAb clone EP43,
B319-C010

Total

] MElaN A (MLA) [ MARAL:

263 participants ~ 92% used clone A103 as single reagent (no cockts



Table 1. Antibodies and assessment marks for MLA, Run 60
Concentrated antibodies n  Vendor |On-t|'r'r|al Good Borderline Poor | Suff.?

-
o

HowRrRrRrRrRoR Y

mab clone A103

BS52
my M2-7C10

mAb ctail
HMB45+MC-7310
+M2-9E3+T311

mAb clone cocktail

rmAb clone EP1442Y
rmAb clone EP43

Ready-To-Use
antibodies

mab clone A103
790-29903

mab clone A103
790-29904

mAb clone A103,
IR633/1S6333
mAb clone A103,

Leica Biosystems

0 Leica Biosystems

mAb ne A103,
281M-87 /281 M-88

mAb clone A103,
API3114

mAb clone M2-7C10,
281M-97/281M-98
mAb clone cocktail
HMB45+A103+T311, Cell Marque
904H-08

mAb clo tail

HMB45 - Ventana/Roche
790-4677

mAb clone cocktail

HMB45+MC-7310

+M2-9E3+T311,

PM165

clone BP608E,

I Margue

Tuling Biotechnology
clone EP43,
00695QD-7/N

rmAb clone EP43,
8319-C010

Total

Master Dia

Sakura Finetek

Proportion

ecommended platfo

Purpose and Intended use

Material
The slide to be stained for MLA comprised:

1. Kidney, 2. Skin, 3-4. Malignant melanoma, 5. Colon Adenocarcinoma.

All tissues were fixed in 10% neutral buffered formalin.

Melan A/IMART1 (Run 60)

MLA, A103 (melanoma/melanocyte assessment): 87% Sufficient / 18% Optim
Optimal results: Efficient HIER (alkaline buffer), high conc. of granary Ab
(app. 1:1050) and a sensitive detection system-§8ep).

Performance of MLA clone A103 is sensitive to the chosen platform e.g., Omn
or Benchmark.

Melan A (MLA) / MARAL:

273 participants ~ 88% used clone A103 as single reagent (no coc

Is MLA , A103 the best primary Ab for detection of melanomas ?
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Melan A /IMART1 MLA, A103 1:25 MLA, A103 1:25 MART1, EP43 1:30
AutoStainer Omnis Omnis

Melanoma (Sentinel node)

Melanoma (Lymph node)

Adrenal gland

TRS High pH/Flex+ protocols




PRAME clone EPR203&ldcareMedical)
Purpose ?

Fit-for-purpose (validated for intended use)
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Tissue # Stained (+)

Nevus 3

# Stained (+) >76%" Total # Notes

Nevus atypical/dysplastic nevus 2

0
1

10 Focal and/or dispersed cells

Melanoma In Situ 10

10 Both positive cases with focal staining

pattern.

Melanomas

10 In two difficult cases, PRAME was positive

in dispersed melanocytic cells in one case
and in the second case, displayed focal
but diffuse reaction pattern, and thus

regarded as positive using the criteria of
»76% positive neoplastic cells.

4/16 (weak reaction of >76% of the
neoplastic cells). The cores 2c and 4c are
without neoplastic cells, and thus, not

assessed (NA).
Rare isolated junctional melanocytes with immunoreactivity for PRAME were also seen in benign non-lesional skin.

*Threshold according to literature supporting melanoma diagnosis (see selected references/IHC compendium: ) Cutan Pathol. 2021
Jul;48(7):856-862. doi: 10.1111/cup.13958.)

(malignant vs benign melanocytic lesions) and a specifi
analysis.

Summery/Conclusion: 100% (10/10) Melanoma In Situ lesions and 94% (16/17) of melanomas (ngs) expressed PRAME, whereas only 25%
(5/20) of benign and atypical nevi were positive for PRAME - often in a minority of nuclei’s and with focal staining pattern. This result is
largely in agreement with published literature {see IHC Compendium) and RNA findings (Human protein Atlas (RNA
seq/GIEx/Fantom5/TCGA dataset). Using test results without a threshold, the accuracy of the test is 87% (malighant vs benign
melanocytic lesions) with a sensitivity of 96% and a specificity of 75%. Applying a threshold of >76% positive neoplastic cells supporting
melanoma diagnosis (see selected references/IHC compendium), the accuracy of the test increased to 94% with a sensitivity of 96%

City

r.of 95%. The assay is fit-for-purpose and thus, can be implemented as routine
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PRAME clone EPR20330

FRAME (preferentially expressed antigen in melanoma}
EPR20230

PRAME

AC| 32528

Omnis {Dake)

Yes

Type 1, Tumer classification

Biocare Medical

PRAME iz primarily used to minate Melanoma In Situ
from benign melanocyti if

melanomas in the disgnostic work-up among tumors of
unknown origin.
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Technical aspects of IHC and pitfatl#\nalytical phase

Optimization of the IHC assayissues to be addressed
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antigen retrieval, titer & detection system)

- Isthe IHC test reproducible/robust (pranalytic conditions)

- Evaluation of the analytical sensitivity and specificity

A Identification of most robust controls providing information that the established level of detection is
\ obtained in each test performed in daily practice. /

Tissue materials are essential for all these processes (calibration, validation and control



Rabbit Anti-Human Calcitonin Monoclonal Antibody (Clone SP17)
Roche/Ve ntand Ce” M arque Spring Cat# Roche PIN Product Description

Catalog Number: 760-4705 M3170 05492769001 0.1 ml rabbit monoclonal antibody supplied as tissue culture

Ordering Code: 06586554001 supematant in TBS/1% BSA buffer pH 7.5 with less than 0.1%

S o M3172 06970419001 ?)O: #Traa;gte fnonoclonal antibody supplied as tissue culture

e ?hef.flol:;l I supematant in TBS/1% BSA buffer pH 7.5 with less than 0.1%

Isotypes: Igé sodium azide.

Clone Name: sp17 M3174 05298725001 1.0 ml rabbit monocional antibody supplied as tissue culture

Species: Rabhit supgmatant in TBS/1% BSA buffer pH 7.5 with less than 0.1%

Localization: Cytoplasmic sodium az'd‘&

Regulatory Status: o M3171 05298717001 7.0 ml pre-diluted rabbit monoclonal antibody supplied as tissue
culture supematant in TBS/1% BSA buffer pH 7.6 with less than ' A
0.1% sodium azide. (For manual IHC only) Human thyroid meduliary

This antibody is intended for in vitro diagnostic (IVD) use. Calmtomn (SP17) antlbodv is Car?’mma stained with
intended for qualified laboratories to qualitatively identfy by e = anti-calcitonin antibody

associated antigens in sections of formalin-fixed, parg INTENDED USE: For Research Use Only. Not for use in diagnostic procedures.
test methods. This antibody is used as an aid in the id

diagnosis of thyroid medullary carcinoma within the c CLONE: SP17

clinical histary, and other diagnostic tests determined ; . IMMUNOGEN: Synthetic human calcitonin 1-32 amino acid peptide.
Recommended staining protocol with oitraView IG ISOTYPE: Rabbbit 1gG

Procedure Type Wethod EPITOPE: Not determined
t . { MOLECULAR WEIGHT 15kDa
Deparaffnization e . SPECIES REACTIVITY: Human (tested). (See www.springbio.com for information on species reactivity predicted by

- ) | _ " sequence homology.)
Cell Conditioning [Antigen Unmasting) | (dl Conditioring 1, Mikd . DESCRIPTION: Calcitonin is a 32 amino acid peptide which can be demonstrated in C cells of the normal and
hyperplastic thyroid. Staining for calcitonin may be used for the identification of a spectrum of C cell

Enzyme (Protezse] | e et | proliferative abnormalities ranging from C cell hyperplasia to invasive tumors. Staining for calcitonin
in medullary carcinoma of the thyroid produces a fine granular pattem in the cytoplasm. Amyloid
deposits within the tumor may also exhibit varying degrees of calcitonin activity.

16 minutes, 3650 APPLICATIONS: Immunohistochemistry (IHC)

. IHC PROCEDURE: Specimen Preparation: Formalin-fixed, paraffin-embedded tissues are suitable for use with this

Benchiark KT instrument: primary antibody.

— Deparaffinization: Deparaffinize slides using xylene or xylene alternative and graded alcohols.

6 minutes, 37 Antibody Dilution: If using the concentrate format of this product, dilute the antibody 1:100 in
BenchMark GX insirument: Antnbody Dlluem (Cat# ADS- 125) h;The dilutions are estimates, actual results may differ because of

BenchiMark ULTRA instrument:
Antibody {Frimary)

P
6 minutes, 37 : Incubate for 30 minutes at room temperature.

Slide Washing: Shdes musl be washed in between steps. Rinse slides with PBS/0.05% Tween.

O pti m iZi n g an aSS ay Can be CO nfu Si n g . Detection: Detect the antibody as instructed by the instructions provided with the detection

system.
POSITIVE CONTROL: Thyroid medullary carcinoma
CELLULAR LOCALIZATION:  Cytoplasm

(Vendor recommendations)

Can we use the recommendations provided by the manufactures spec shee
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Calcitonin: Vendor recommendations spec sheets ?

Thyroid medullary carcinoma
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Calcitonin, SP17 (1:800), Omnis, Flex



+ Make tissue arrays
« Effectively recover epitopes
« Eliminate non-specific staining

This is a site dedicated to achieving the
excellence in immunohistochemistry staining.
We offer unique products that allow you to
get the best fiom your immunochemical
research,

Our products are invented either by us or by our
close partner companies.

We help you to achieve standardization of [HC
staining, first of all in research pathology, where
many new and poorly studied antibodies are
used.

I

We hav

notneeda

v of High pH
You do

treatment of

One R-Universal Buffer replaces all
of them!

Hodgkin Lymphoma

ERCAM, MOG31 (1:50)

Uterus / Endometrium

R-Universal buffer
(Aptum)
MWO 20°




Technical aspects of immunohistochemistry & pitfall&nalytical phase

Optimizing IHC tesfiHGtype 1 markers /conc formats) - parameters to consider

'aS | da¢Sad . FadSNE ! LILINR-re@ident ragithes land dilbtioryréhges)d S

Testmore than one antibody clon@gainst an antigen of interedbefore implementation for routine
purpose

Test withrobust, specific & sensitive detection system

Test/validate onnormal and tumor tissue materialith broad spectrum of antigen densities
(specificity/sensitivity)

Compare results with external quality assurance programs, literature or colleagues

No antibody should be acquired without the basic knowledge of its performance characteristics and expected expression p

HadiYazijiand Todd Barry, Adv Anat Pathol 0 Vol. 13, Number 5, September 20C

2

at

§)



Technical aspects of immunohistochemistry & pitfall&nalytical phase
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Omnis +Autostainerplatforms

Anti body Performance Testing (ﬁTestI BaGniner y appr oac

Protocol A: 0.0 %
. . . Protocol B: 2.0%
Dil. 1 Dil.2 Dil.3 Protocol C: 10.0%
Protocol D: 84.0%
A None None None
B Enzymg1) 5 min. Enzymg1) 5 min. Enzymg1) 5 min. Protocol E: 1.0%
C HIER TRS Low pH 6.1 (30Y) HIER TRS Low pH 6.1 (30 HIER TRS Low pH 6.1 (30) Protocol F: 3.0%
D) HIER TRS High pH @@") HIER TRS High pH 9.0 (24") HIER TRS High pH 9.0 (24")
Routine purpose : App 220 markers
E TRS Lo®20") + Pep (127) TRS Low20") + Pep (12)) TRS Low\20°) + Pep (12))
F HIER TRS High pH €0) HIER TRS High pH €0) HIER TRS High pH €0)

T Combined preareatment using Cytology Pepsin soluti@ytovision #ES)002-50)

Identify the protocol that discriminate between the desired (specific) positive staining and any unwanted {gyetific) backgrond staining
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Normal Tissue

Tonsil
96-168h

Pancreas

Adrenal GI. Prostate

Skeletal
Muscle

Placenta

Colon/Tonsil
24h decalc.
EDTA

Protocol setup: Evaluate analytic sensitivity and specificity

Normal tissue including fixation and decalcification controls

\*x}

Identification of the best practice protocol: Test Battery Approach (clone, titer, retrieval etc.)

SOX10, BS7 (dil. range 1:800): HIER High pH 24°/ 1:350 (aftertest) / EnvFlex

Establishing robustness of the IHC assay /qarelytic parameters ?

SOX10, BS7; Robust tmth fixationtime in NBF andlecalcification

Identification of robust controls

SOX10, BS7; IHC Critical Assay performance Controls (high, low and non exp.)

Deegalc .. e
Fixation = Skin/HE Skin/LE




TMA

Mixed tumors

Diagnostic potential
Analytical validation

Mamma Mamma Mamma Lung Lung Lung
Ductal Ductal Lobubr Adeno Adeno Squam
carcinoma carcinoma carcinoma carcinoma carcinoma carcinoma

TMA
Malignant Melanomas

Colon Colon Kidney Kidney Thyroid Thyroid SOX a
Adeno Adeno Clear cell Clear cell Follicular Medullar SOX10, BS7:
carcinoma carcinoma carcinoma carcinoma carcinoma carcinoma

Melanoma

5 3 15/15 Melanomas were positive
Ovary Ovary Ovary Ovary Ovary Uterus : % g+
Serous Serous Clear cell Endom. Endom. Carc

carcinoma carcinoma carcinoma carcinoma carcinoma Sarcoma

s 37/37 other neoplasm’s were negative
TMA, Melanomas TMA, Neoplasias

Melanoma Melanoma Melanoma

. A Prostate Prostate
Testis Testis Colon
Semi . Adeno Adeno Cardinoid
eminoma Seminoma carcinoma carcinoma arcinol

Tonsil

Melanoma Melanoma Melanoma
Lymph n Skin Lymoh n Pancreas Bladder Bladder
ymph n. ymph n. Adeno Uroth. cell Uroth. cell
Melanoma Melanoma Melanoma - .
carcinoma carcinoma carcinoma

Melanoma Melanoma Uterus )
Lebm Hodgkin L. Hodgkin L.

s i Mixed
sacrcoma Classic

Diffuse L.
B Cell
lymphoma

Large C.
Anaplastic
T Cell
lymph.

Diffuse L. Follicular Pheriph.
Melanoma Melanoma Melanoma B Cell B Cell T Cell
10 lymphoma lymph. lymph.

Other SOX10+ tumours: Schwannofia> Yy SdzN2 FAONR Yl 6&az Yé : O | a




| IHC — The Technical Test Approach

CD117 TMA: 16 x GIST Neoplasias TMA: 42 x

15 Like




The technical test approac@ Analytical phase

Analytical Validation- Evaluation of sensitivity and specificity

Recommendations for Improved Standardization
of lmmunOhIStOChemIStW GoldsteinNS et al ApplImmunohistochermMol Morphol 2007 Mar; 15 : 124133

D, and Members c oc Committee 25 tissue samples (Nepredictive markers/ IH@ype I: 10 high, 10 low and 5 neexpressor}

chemistry Standardi

Principles of Analytic Validation
of Immunohistochemical Assays

Guideline From the College of American Pathologists Pathology
and Laboratory Quality Center

® Confext.—Laboratories must validate all assays before  and the key guestion findings for strength of evidence.
they can be used to test patient specimens, but currently ~ Recommendations were derived from strength of evidence,
open it y . ;

there are no evidence-based guidelines regarding valida-
s FitzgibbonsPL et al ArchPatholLab Med 2014;138:1432443

tion of immunohistochemical a 5.
Dbjective.—To develop recommendations for initial to hel

H OW many tlssue Sam pIeS are need ed analyti dation and revalidation of immunohistochem- I'E\'a"ijl ) . N .
' 20 tissue samples (Nopredictive markers/IH&ype I: 10 positive and 10 negative cases

—The College of American Pathologists Pathol- analyi

uality Center convened a panel of  apply inc|uding h|gh & |0\Nexpressor$

for the analytical validation process ? Rt LA eE Sk

immunohistochemi to develop validation recommen-
A systema idence review was conducted to . . X . .
cey questions. Electronic searches identified 1463 40 tissue samples (predictive markers/IHgpe 2: 20 positive and 20 negative cases
publications, of which 126 met inclusion criteria and were  specir - . — n
extracted. Individual publications were graded for quality, also provided for confirming assay performance when
there are changes in test methods, reagents, or equipment.
(Arch Pathol Lab Med. 2014;138:1432-1443; doi:

10.5858/arpa.2013-0610-CP)



Evolution of Quality Assurance for Clinical
Immunohistochemistry in the Era of Precision Medicine:
Part 1: Fit-for-Purpose Approach to Classification of
Clinical Immunohistochemistry Biomarkers

Carol C. Cheung, MD, PhD, JD*{ Corrado D' Arrigo, MB, ChB, PhD, FRCPath[§|
Manfred Dietel, MD, FhD.Y Glenn D. Francis, MBBS, FRCFA, MBA, FFSc (RCPA) #¥% ¢

Merdol Thrahim, PhD 4 Antonio Marchetti, MD, PhD*** Keith Miller, FIBMS, i
J. Han van Krieken, MD, PhD, 1 Soren Nielsen, BMS,} 11§88 Paul E. Swanson, MD,| |||/
Clive R. Taylor, MDY Mogens Vyberg, MD [T Xiaoge Zhou, MDJHi****
and Emina E. Torlakovic, MD, PhD*{+ '
From the International Society for Immnohistochemistry and Molecular Morphology (ISIMM )
and International Quality Network for Pathology (ION Path)

Evolution of Quality Assurance for Clinical

Immunohistochemistry in the Era of Precision Medicine.
Part 3: Technical Validation of Immunohistochemistry
(IHC) Assays in Clinical IHC Laboratories

Emina E. Torlakovic, MD, PhD* 1} Carol C. Cheung, MD, PhD, JD,*§ Corrado D Arrigo, M B,
ChB, PhD, FRCPath, || Manfred Dietel MD, PhD** Glenn D. Francis, MBBS, FRCPA, MBA
FFSe (RCPA), 11118 C. Blake Gilks, MD, || Jacqueline A. Hall, PhD,**

Jason L. Hornick, MD, PhD,it# Merdol Ibrahim, PhD*** Antonio Marchetti MD, PhD, 111

Keith Miller, FIBMS,*** J. Han van Krieken, MD, PhD,}1}! Soren Nielsen, BMS§S
Paul E. Swanson, MD,Y9Y Mogens Vyberg, MD,§$ Xiaoge Zhou MD ##5%%**
and Clive R. Taylor, MD, 1111
From the International Society for Immunohistochemistry and Molecular Morphology (ISIMM
and International Quality Network for Pathology (IQN Path

Article sequence (part-4) published inAppl ImmunohistochemMod Morphol (2017) systematically describing/defining all aspects of

Evolution of Quality Assurance for Clinical
Immunohistochemistry in the Era of Precision
Medicine — Part 2: Immunohistochemistry Test
Performance Characteristics

Emina E. Torlakovic, MD, PhD,* 1} Carol C. Cheung, MD, PhD, JD*§
Corrado D'Arrigo, MB, ChB, PhD, FRCPath, %% Manfred Dietel, MD, PhD**

Glenn D. Francis, MBBS, FRCPA, MBA, FFSc (RCPA),1111§§ C. Blake Gilks, MD,
Jacqueline A. Hall, PhD,YY Jason L. Hornick, MD, PhD ## Merdol Ibrahim, PhD,***
Antonio Marchetti, MD, PhD, 11+ Keith Miller, FIBMS,*** J. Han van Krieken, MD, PhD,}}}

Soren Nielsen, BMS,§§// ||| Paul E. Swanson, MD,*"% Mogens Vyberg, MD,§§§
Xiaoge Zhou, MD,###**** Clive R. Taylor, MD, 7711 and
From the International Society for Immunohistochemistry and Molecular Morphology (ISIMM )
and International Quality Network for Pathology (IQN Path)

Evolution of Quality Assurance for Clinical
Immunohistochemistry in the Era of Precision Medicine:
Part 4: Tissue Tools for Quality Assurance in
Immunohistochemistry

Carol C. Cheung, MD, PhD, JD.*F Corrado D Arrigo, MB, ChB, PhD, FRCPath [§|
Manfred Dietel, MD, PhD," Glenn D. Francis, MBBS, FRCPA, MBA, FFSe ( RCPA) #¥*+7
Regan Fulton, MD, PhD. [ C. Blake Gills, MD.§ Jacqueline A. Hall PhD, | |11
Jason L. Hornick, MD, PhD#5 Merdol Thrahim, PhD*** Antonio Marchetti, MD, PhD 717111
Keith Miller, FIBMS*** J. Han van Krieken, MD, PhD §§ Soren Nielsen, BMS, [ || 1171
Paul E. Swanson, MD### Clive R. Taylor, MD**** Mogens Vyvberg, MD, | || |19
Xiaoge Zhou, MD,#71731111 and Emina E. Torlakovic, MD, PhD*SSSSI I
From the International Society for Immunohistochemistry and Molecular Morphology (ISIMM )
and International Quality Network for Pathology (IQON Path)

the IHC test what is required for a full technical validation and implementation of a new test.

Full technical validation




NordiQC External Quality Assurance program

CAUSES FOR INSUFFICIENT EQA RESULTS

No cause
identified App. 2030% of all results are

12% evaluated as insufficient

79 % of insufficient results are related
to the choice/use of;

- Epitope retrieval procedure
- Primary Ab (includingstainer platform)
- Detection system

Courtesy of Birgit Truumees et al (NordiQC): Poster presented at the annual USCAP meeting
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The purpose of antigen retrieval is to unmask antigenic determinants
(epitopes) and recover immunoeactivity

Antigen retrieval procedures for formalin fixed tissue:

C Heat InducedEpitope Retrieval (HIER)

. Tissue digestion using proteolytic enzymes

1 Combined pre-treatment (HIER with proteolytic digestion)
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fO1$3.30
1 of Histochemistry and Cyrochemistry Vol 39, No. &, pp. 741-T4E, 1991
tight & 1991 by The Histochemical Society, Inc Primeed in USA

Rapid Communication

e

Antigen Retrieval in Formalin-fixed, Paraffin-embedded H I E R
Tissues: An Enhancement Method for

Immunohistochemical Staining Based on Microwave

Oven Heating of Tissue Sections

SHAN-RONG SHI, MARC E. KEY,' and KRISHAN L. KALRA

Shi et al. demonstrated that :

A Enzyme predigestion of tissue could be omitted.

We describe a n
formalin-fixed,

A Incubation time with primary antibodies could be reduced, or dilutions of primary antibodies could be
increased.

A Staining could be achieved on losigrm formalin fixed tissue that failed to stain with conventional
methods.

A Antibodies which where typically unreactive with formalifixed tissue gave excellent staining.
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The mechanism of HIER is not completely understood, and several hypothesizes has
been proposed:

Heating tissue sections in an appropriate buffer may unmask epitopes by :
Hydrolysis/disruption of methylene crosinks formed by formalin fixation
Extraction of diffusible blocking proteins
Precipitation/denaturation of proteins

G
G
G
C Rehydration of the tissue section allowing better penetration of the antibody
C Removal of tissudound calcium ions by chelating substances

G

Other mechanisns ?

Reviewed by Rame¥araJA: VetPathol42:405426, 2005



J Mol Hist (2008) 39:389-399
DOI 10.1007/s10735-008-9177-y

ORIGINAL PAPER

Hypothesis for the mechanism for heat-induced antigen retrieval
occurring on fresh frozen sections without formalin-fixation
in immunohistochemistry

Kochi Kakimoto * Susumu Takekoshi - ; ) . Unfixed Frozen Cross-linking Loosening of
Katsuhiro Miyajima - R. Yoshiyuki Osamura o] e ihe ’ ) Sections by Formaldehyde Cross-linkage by
|

Heat-induced AR

amre healing.
o hansm for

Positive of HNegative of
IHC IHC
e aliered by
de ramira hon

4k : Target epitope

B - 4 4
Unfixed Frozen S i Loosening of

. . . . . .. Sections Heating “" Steric Barriers by
Demonstrated that:unfixed frozen sections, which did not show immunostaining ERc MC-20  EREF11 . Heat-induced AR

with nine antibodies, were clearly stained after heating the sections (AR ineffective) (AR effective) Formalin-fixed
paraimin - ons

These results indicate that other mechanisms than breaking formalin
induced crosdinkages may be present.

The authors proposed thatthe accessibility to some target epitopes antigenic
proteins is limited by natural steric barriers even in the fresh state (frozen
sections) caused by the antigenic protein itself

A : Molegular surface epitope

Target epitope A

: Intramolecul arepitope
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HIER buffers used by the vast majority dfordiQCparticipants

App. 95 % of all pretreatment protocols

In house AgilentDako RocheVentana | Leica Biosystem¢ Biocare Thermo S
AS/Omnis Benchmark Bond LAB Vision

Low pH buffers

Citric based buffers TRS Low (B-1) Diva Decloaker
pH 66.7 pH 6.1 pH 6.2

High pH buffer

EDTA/EGTA based TRS High {&-1) Borg Decloaker HIER buffer H
buffers pH 89 pH 9 pH 9.5 pH 9

TRS High
pH 9

Challenges:

The platform often dictates the choice of HIER buffers
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Efficient HIER depends on several parameters:

pH of the HIER buffer
Temperature

Time

O 0 0O O

Chemicals/components of the HIER buffer (e.g., Citrate; TRIS; EDTAEDRFS

Less sensitive to routinely fixed tissue (formalin) compared to enzymatictpegatment

> 95% of all commonly used antibodies require HIER
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Shi SR et allHistochemCytocheml995 43:193201

-
-

=,
-
P L

Efficient HIER Influence of pH value

A: CD20¢loneL26)
B: Ki67 cloneMIB1)
C: MSA¢loneHMBA45)

Intensity of AR-Immunostaining

—
s i i

N

pH Value from 1 to 10

Demonstrated that the performance of monoclonal antibodies were highly influenced by pH of the
Antigen Retrieval buffer (AR).

Also, the results indicate the advantage of using an AR solution of higher pH val9¢. (8
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Efficient HIER Influence of pH

CD79, JCB117 (1:300) MUM-1, MUM1p (1:400)

HIER in TRS pH 6.1
(20 min at 97C)

HIER in TRS pH 9
(20 min at 97C)

Tonsillar tissue fixed in 10% NBF (48h).
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Efficient HIER Influence of pH

HIER in TRS pH 9 HIER in TRS pH 6.1

CD79, JCB117:800 CD79, JCB117:60)

Tonsillar tissue fixed in 10% NBF (48h).
Flex+ as detection system
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Efficient HIER Influence of pH

HIER in TRS pH 9 HIER in TRS pH 6.1

CD163, MRQ6 (L:200)/Flex+ CD163, MRQ6 (1 25)/Flex+

For app. 85-90% of theepitopes HIER in buffers at pH®is preferableto pH6
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Ready To Use products: Recommendations to antigen retrieval provided by the manufactures ?

CK7 Run 62

Table 3. Proportion of sufficient and optimal results for CK7 for the most commonly used RTU IHC systems
RTU systems Recommended Laboratory modified
protocol settlns protocol settings**

_ Sufficient Sufficient Optimal

mAb c:av TL 12/30 100% (12/12) 92% (11/12) 100% (11/11) 91% (10/11)
IR619
100% (32/32) 97% (31/32) 100% (26/26) 92% (24/26)

Leica Bond III/MAX
mAb RN7 100% (6/6) 17% (1/6) 100% (11/11) 45% (5/11)
PA0942/PA0138

VMS Ultra/XT

rmAb SP52 100% (16/16) 69% (11/16) 97% (98/101) 85% (86/101)

790-4462
* Protocol settings recommended by vendor — Retrieval methoc and duration, Ab incubation times, detection kit, IHC stalner/equipment.
** Significant modifications: retrieval method, retrieval duration and Ab incubation time altered, detection kit — only protpcols performed
on the specified vendor IHC stainer integrated.

17% (1/6)
BERS1 (citratbased HIER buffer)
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Efficient HIER Influence of time and temperature

Taylor CR et alAppliediImmunohistochemistryl 996; 4(3) : 144.66 - Temperature and time are inversely related
Similar strong intensity of staining could be generated by the following heating conditions:

100°C for 20 min = 9 for 30 min = 8@ for 50 min = 7C for 10 h

Balaton AJ et al Appliedimmunohistochemistryl996; 4(4) : 259263

Optimal staining intensity could be generated by the following heating conditions:

Pressure cooker at 12Q for 3 min = MWO at 10C for 20 min
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HIER buffer Influence of time and temperature

CD163, MRE6 (1:200)

10 min 20 min 80 min

HIER at 8
TRS pH 9, Flex+

HIER ab/°C
TRS pH 9, Flex+

Tonsillar tissue fixed in 10% formalin (48h).
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Efficient HIER Influence of time and temperature

TRS pH 9 (8Q/60)) TRS pH 9 (8G/30") TRS pHY(°C/60) TRS pHI(°C/24)

CD45/LCA s
(2B11+PD7/26) [

SOX10
(BS7)

Melanoma



