Abstrad co-localization of wo proteins is a powerful tool in
immunofluorescence, however the stability of the fluorescence
limits the ability to screen large sample sets. Double and triple
staining with the ability to visualize co-localization ofproteins using
HRP and AP enzymes in parafin embedded tissue may pove to
be a useful tool for discovery and functional analysis of gene and
protein expression. Here we present a novel chromogen mix by
GBI Labs Inc. of Emerald and Red that yields a third color (Dark
Blue/Purple) when proteins are co-localized using HRP and AP
enzymes for detection. Inifial tests evaluated combinations of ER,
Her2,CEA, Keratin, PR, p53, PCNA,and Ki67 in 10 breastand 10
colon cancer cases to screen the percentage of co-localized
proteins in these cases. In additon,a 70 case breast cancer
tissue array containing duplicate samples and known diagnosis of
ER, PR, and Her2 for each case were screened with ER, PR,
Her2,p53, PCNA,or Ki67and keratin an ibodies. The core tu mor
sections showed co-localization of PCNA, Ki67 and p53 proteins.
These new double and friple sta ining protocols in combination with
tissue array, will allow researchers to rapidly determine the
association between expression of two or more proteins in the
tissue and if proteins co-localize within the cell.

And AP Enzyme Detection In Paraffin Embedded Tissues

Rachel M Gonzalez, Li Ding, Ming Xiao, Xiaoping Zhang
GBI Labs-Inc, Mukilteo, WA 982775 info@gbi-inc.com

Staining Pattern of Proteins with
AP-Red+ & Emerald Chromogen
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Fig. 1 Cartoon of staining pattern of proteins expressed separately versus co-
localized inthe cell.
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Introduction  Accuate determination of multiple proteins
expressed in cancer significantly contributed to the understanding
ofdisease progression and its clinicalimplications for pa tient care.
To perform these studies, serial issue sections are often stained
for proteins expressedin adisease subtype in research or clinical
setting ie . ER, PR, and Her2 status in breast cancer. However
score interpretation of these screens is semi-quantita tve and can
be influenced by interpreters bias when assessing multiple
proteins where less than 40% of the cell population expresses any
or all proteins assessed. Currently, permanent double and triple
staining are e flective tools if the proteins exist in different cells or
cellular locations. However, effective screening of proteins co
localized in the same cellular locaton can only be accuately
assessed by a multispectral imaging system, which can be
expensive for small studies or immuno fluorescence which can limit
the size ofsmall studies further.

Immunohistochemistry using horseradish peroxidase (HRP) and
alkaline phosphatase (AP) enzyme antibody conjugates ae
globally accepted for screening protein expression in tissues.
Traditional single stained protocols of these enzymes has been
adapted to screen many different antbody combinations in ready
to use double and friple staining kits (GBI Labs inc.. Here we present
the use of a novel Emerald chromogen (GBI Labs Inc.) for HRP with
the use AP-Red+(GBILabs inc.) for AP enzymes that can produce a
third color in the blue /purple range for the assessment of two
proteins co-localized to the same cellular location . The expression
patterns between two expressed proteins show a greater
variability of protein co-localization in the tissue as illustrated in
figures 2-6 of the diflereny colored reaction products.
Additionally, we show that blue color is easily distinguished
whether the two proteins are coexpressed in the nucleus,
cytoplasm, or cell membrane. Finally, images show that semi-
quantitatve assessment can be made based on which protein
levelis expressed athigher levels which results in how blue (more
emerald antigen) or how purple (more red AP Red + an tigen) the
color visualized within double stain.

Methods colon and breast cancer tissues specimens were
obtained from Dr.Shi, Bejing,China and the 70 case breastcancer
tssue array was obtained from BioChain Cat# Z7020004.
Representative cores were used to generate two tissue arrays,one
of breast cancer and the second of colon carcer. Screens were
done as follows. Five-um sections were cutand mounted on coated
slides and dried overnight at 37C. Slides were de-waxed in xylene
and hydrated using graded alcohols then rinsed in tap water.
Endogenous peroxidase was blocked with 3%H202 for 10 minutes
and washed in severalchanges of water. If Heat Induced Epitope
Retrieval was required for primary antibody this step was done
with 10mM Citrate buffer pH6.0 for 15 min at 98C with a cool-down
to 45C. The double staining procedure is highly dependent on the
primary antbody combinaton with respect to animal species .
Mouse —Rabbit and Mouse —Goat primary antibody combinations
were incubated on the tissue together. Mouse- Mouse and Rabbit-
Rabbit primary an tbody combinations were stained sequentially
following protocols used in the double and triple stain kits listed
below. Most primary antbody combinations were incubated for 30
minutes at room temperature unless otherwise indicated by primary
antibody source. AP-Red+ chromogen requires incubation prior
Emerald chromogen as detailed in the mu li-staining protocol .
Tissues were scored using Olympus BX40 Light microscope.
Scoring was assessed on total percent positive cells and intensity
of stain. Co-localization was assessed on alllevels ofpositive cells.
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Fig.2 Expression pattem of Rb anti-ER with Emeald andMs anti-53 with AP-
Red+ (Panel A8D) on two breat carcers; Rb anti-ER detection with emerald
chromogen (Ranel B8E); andMs antip53with AP-Red# ciromogen (Rinel C&F). Co-
Localkation epresened in Hue/purde cdor . Although he shglestain for trese tvo
tumors show smibr expression, the amount of co-loaliztion is vey different as
seen in mnel Awith >70% of tumor @lis expressing both protdns andpanel Dwith
25% of the tumor cellsexpressingboth proténs @ indcated by bue/puple cdor.

Fig.3 Two Colon Caner dowle staired with Rb anti-CEA with ererald and Ms
anti-CK8/18 with AP-Red+ (Rinel A&D); Rb anti-CEA only detection with emerdd
chromogen (Pael ; and Ms anti-CkBA8ony with AP-Red+ chromogn. Co-
Localkation represented in bludpurple color. Pael A shows that when tumor &
negatie, there & no bakage or owrlap; ony wten the wo protens areco expresed
there is a color change
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Fig.5 Expression pattem of doub and triple stain Rb anti-CEA with DAB, Ms
anti-pS3with Emeald, andMs ant-PCNA with AP-Red+ chromogen detction (Pard
A8B) on colon cancer. Single dainsare shownin panel C, D&E.
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Red+) & Gt anti-p53 (Emeald) and (B) Ms anti-CKB/® (AP-Red+) and Rb anti-Her2
(Emerald).

Fig.4 Panel (A) colon cancer doubk staired wih Rb anti-Desmi /Emeraldand Ms
anti-Smooth Misck Actin/AP-Red+. Pael (B, C, E, &F) are breast @ncer @ses. Panel
(B&E) are stained with Ms anti-CK88 with AP-Red+ and Gt anti-5 FR with enerald
chromogen.Panel (C & Flare stanedwithMs ant-ER with AP-Red+and Rbanti-PR with
emerald chranogen. Parel (D) colon carcer staired withGt anti-E5FR emerald &Ms
anti-CEAAP-Red+.

Tables BioChain Breast Turror Tisaie Amay (BCTA) dotble gain with Ms aiti-PCNA & Gt
anti-p53 and Ms antiCK8/18 ad Rb anti-Her2
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Conclusion: Here we presented multiple double
staining showing tha t emerald chromogen in the presence of
the AP-Red+ chromogen produces a blue/purple color when
two proteins are co-expressed in the nucleus, cytoplasm, or
cellmembrane.We predicttha tsemi-quantitative assessment
can be made based on which protein level is expressed at
higher levels which results in how blue (more emerald
antigen) or how purple (more red AP Red + antigen) the stain
presents. The emerald chromogen willenable the researcher
to take a closer look atthe co-expression of proteins in larger
study sets with the use ofa light microscope.




