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Protease antigen recovery induces non-specific reaction in B-Cells

Okjin Kim', Seong Joon Yit

'USDA-ARS, Animal Disease Research Unit, WSU, Pullman, WA 99164, USA,
*College of Veterinary Medicine, Kyungpook National University, Republic of Korea

Abstract: Antigen retrieval (AR) techniques were widely used to recover the antigenicity from the
fixed tissues, which were guided by the philosophy of rendering immunohistochemistry (IHC)
applicable to routine formalin-fixed, paraffin-embedded tissues for wide application of IHC in
research and clinical filed for morphological observation like as anatomy, histology and pathology.
Protease antigen recovery (PAR) is an AR technique, which is obtained the antigen retrieve by
using enzyme digestion, and commonly used in [HC field. However, during the IHC for the
detection of ovine herpesvirus 2 (OvHV-2) antigen, we noted lymphocyte-like cells-specific staining
in the infiltrated cells into various organs like as liver and kidney, which was also shown in the
IHC tissues with isotype control. However, those signals were not observed in the tissues conducted
with in situ hybridization. Therefore, we analyzed the specificity of the IHC detection results. We
found that PAR may induce false-positive result during IHC in lymphocyte-like cells, which were
infiltrated mainly around vessels and in interstitial tissues. Through the Phenotyping, we realized that
those false-positive cells were B-cell-related cells. These results suggest that PAR, a AR using
protease, may induce non-specific false-positive reactions during THC.

Key words: antigen retrieval technique, immunohistochemistry, protease
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Preparation of tissue slides

Malignant catarrhal fever MCH)ZE 2|4l E]= 97l|de] A
Holstein heifer cattle (Animal No. 60446)9] 2 113
B15e B2y AR AT T4EY WEe A

:|:1

6?@1 setd2ojet & 4 ym FARE HHSY H & E 44
2228 HAE AABIYLE HE] 4 m FAR
2252 immunohistochemistry (IHC) 9 in situ
hybridization (ISH}Z $]3}ed, Superfrost® slide (Fisher, USA)
o FH|3Hct.

Immunohistochemistry
IHC= proteaseS AME3t antigen recoveryS 72|

ABC W& AbRgstlen, ole] B thgat ok &9
" 245 guetd £ dedAge AA 3% H0.00 3083t
HAAgsti, 001 M PBSE 23] AHE ¥, protease K
(Roche, USA)S 100 ug/mlzZ ZZA o] AL & 37CoA 20
w2+ BhgSta, 0.01 M PBSE 23] AlAH3G £,
horse serum®.2 3087} AHlstgch MCFe] #HYA| ovine
herpesvirus 2 (OvHV-2)9] capsid proteinof Eo]3 ¢l ¢HEE
A 155-AE 1009 3]A{3te] 2-88L1 40 A overnightZ
HRSAlZTE 001 M PBSE 23] AHd Z, Vectastatin®
Elite ABC Kit (Vector, USAYE ©]-83}4] biotin-conjugated
anti-mouse IgGE AM2oA] 308 45l9th PBSE 33 A
2 % gvidin-biotin complex?}& Z-R3le] Alo]A 3087
¥hg-stx, PBSE Al & peroxidase®] 7|2l DABZ A
St FEEn|gor st

1.5% normal

In situ hybridization

OvHV-2¢] Eo] DNA HZ&E 93 ISHE digoxigenin-
labeled probes AMgall SaE|glen]® ole] TYe 7
3 Mgty et Zrh OvHV-20] So|43l 556 W 555
primer& ARESH PCR-& %3}¢| 238 bpo] OvHV-2 Eo] 3
AFEEES Aort" o] &, Wizard DNA purification system®
(Promega, USA)E ©|£3}o] purificationdt OvHV-2 PCR &
A2 EZE-2 Digoxigenin (DIG) DNA labelling and detectlon
kit® (Roche, USA)Z 9] FA5lo] A|go AFEE probeE

Feskach 2 2% 9u ¥ @94 AN,
e Belat gy S S AN F, 025%9] acetic
acidg 73t Triethanol-HCIo| A acetylation#}4-2 A X th
Digoxigenin-labelled DNA probeE 1 ng/ud E%Z standard
hybridization buffer (4 xSSC Buffer, 50% Deionized for-
mamide, 0.1% lauryl sulfate, 1XxDendhart soln, 0.4 mg/mi
Salmon sperm DNA, 10% Dextran sulfate)® 3]4}8lo] 95C
o 1087} denaturationA|7]l & vt2 FAZof FA| F, 50 w
£ &4 slideo)] 2313, 45C humified ovenoll A 15-16
Al7Hs-9t hybridization AL £33}tk o]F, anti-
digoxigenin-APoj H-3-X]7|11, alkaline phosphatase?] 7]21Q]
NBT/BCIP (Roche, USA)E 4o] ¥AA|Zl 3 methyl green
o2 WEYAshT, Fardn)gez Bl
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Identification of non-specific reaction by PAR

Protease antigen recovery (PAR)o| )3t u]Eo]ul-go ]
we Helslr] gistel, 14, A4, AokE  ulge) 248
HoHdMS 93 yHo g Superfrost® slide (Fisher, USA)Oﬂ
]Sttt Isotype antibody?} OvHV-2-specific 155-A %
79 FAE ol8sto], 27 protease K 5%=7} 0, 50, 100
% 200 ug/mlZ PARE HAJSHqlth the L floff 4y
g HCS] W3t S stk

Phenotyping

PARO| olsfo] Gudl H[So[utge Hol: AEE)
phenotypingS $13}¢], B-cell specific BAQI55A antibody
(VMRD, USA), T-cell specific BAQI36A antibody (VMRD,
USA), monocyte specific BAQI5S1A antibody (VMRD, USA)
2 Argsto] IHCE AlAJelgh
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Histopathological findings

ez AAr A, A, 1, W, 2% 59
710 dutte) F4 W AJ(Fig. 1), @T&%‘ o EH
244 A} 7o) BREGY. A%, 9, 2% L )Y 5
si7] Aol M A3 TAle AEAE "él%Ol BHE A

Immunohistochemistry and in situ hybridization

HCS| Az, Aol AR 79 2 2+ 2% Aed
Yok} HESAM DABo| et uhgo] WEUCkFig
2). ol#dh, uh2 v 9 dubde] YR MEZENE E
3 WA Qich ISHO| Ak, HCHA s A% H% 9

UshEo) vhg-S WE R kolhFie. 3)
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Fig. L Liver; cow infected with malignant catarrhal fever. Lym- Fig. 2. Kidney; cow infected with malignant catarrhal feve-
phoid cells are infiltrated in the periportal area. H&E, Immunohistochemistry for the detection of OvHV-:
Bar=80 um. capsid antigen. DAB-colorized cells are detected amon:

the infiltrated cells. ABC method, Bar=80 um.

Fig. 3. Kidney; cow infected with malignant catarrhal fever. /n
situ .hybrldlze.ltlon for the detection .Of OvVHV-2 capsid Fig. 4. Kidney; cow infected with malignant catarrhal feve:
protein-encoding gene. Note no signals among  the The DAB-colorized cells in [HC were reacted witl
infiltrated cells. NBT/BCIP, Methyl green counter stain, Bcell specific antibody-BAQISSA. Bar=80 um
Bar=80 um.
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Table 1. Results of identification of non-specific reaction by protease antigen recovery

Concentration of protease K (ug/ml)

Antibody Organ

0 50 100 200

Liver - - + +

Isotype Kidney - + ++ ++

Spleen - + + ++

Lymph N. - + + ++

Liver - + + ++

155A Kidney ; + S .

Spleen - + + ++

Lymph N. - + + ENS

-: no colorized cells, +: mild, ++: moderate, +++: strong.
Non-speciﬁc reaction by PAR P4 ALENS mAaAgyEg X-];z]-;{]zi_'__‘l‘l_, o Zof
HCO ZA3, i DABO| HAhgo] Bolghgelxg  of 4 plastic monomerﬂﬂL MHIEEE Aol9] A%
ERletAt ISHE AAg A3}, o] Whgo] uEojghgo®  Ho}50] antigen recoveryE ¥+= /\ii a2 A qlew, 1
WAE ) of2|F HjEolRkgo] PARO| 9ot {ibE=x]  Io] kil A-go] go|str] wiiEo] PARLS IHCO) ¥
S SIslaA, protease 12 FES A8 T, AN HC 7 ol8HT Uoh'? w2 PARS] Wel 0|8 W, j$ 4
o} A= Table 13} Zt} Proteased Z-23}A] @& ZZ 0| Z 9l antigen recoveryE A= whiol7| = SEAW, A 7|7
Ae QUHEck AZOIAH DABO] LAMSS BHY 4 g9l ot 2HY FF, AEset YU TF 59 i o
t}. v, proteaseS A-835t A S|4 protease ¥T7} & g, A4 1,;5 2 Bk A7ke] A ASE 2 A4S zlolofEE
K 42 guber AESel DABS WARIgol e ACR UelA Qoul, w4 Aok Eho Ak 2%
AR 9 tHTable 1). izl Hajo] <t _,]°k*4(false -positive) BFH-S QHIEF o=
R1go] AHET gk

Phenotyping of non-specific cells 2 oo A PARE B-Cell §ajo] MESo} 9ok vk
PARO| o3lo] gl ulSolwte-g Wolt olupep ] = FEY F 9Fol AU o[ Al digk Ha
29| phenotyped oobrry] 9sted, Z+zb B-Cell, T-Cell @ & 712 & 4 §loU, proteasec] st s Tl
monocyte specific antibodyE ARE3te] THCE A3 21, 3 1 &<k B-cell f-29] plasma cell 52 AZAY im-

o] AMEE0] B-Cell specific antibody-BAQI55A0] ©+2-3}
= AZEYE EsHthFig 4).
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