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Abstract

Current antigen retrieval techniques include the use of citrate buffer, Tris-HCI containing

5% urea, and EDTA solutions combined with heating in a microwave oven or autoclave.

These methods must be adjusted for a given tissue or antigen. To improve the efficiency of

antigen retrieval for immunohistochemical staining, we developed a new method using

citraconic anhydride. We describe this new antigen retrieval method using 0.05% citraconic

anhydride solution of pH 74 and heat. This antigen retrieval method produced satisfactory

staining results for a wide variety of antigens.

(A AER KRFEZEMRE  2010; 6: 178-184)
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Table 1 —WPufhk & BRIGH] D IR
Tris-
— Pk T su—r% &St oIV WEREAE | HC1+5% | EDTA | TRS | Enzyme | CCA
Urea
CDla mono | 010 Immunotech [ )
CD2 mono | AB75 Novocastra o [ )
CD3 poly | Rabbit DAKO [ ) o [ ]
CD4 mono | 1F6 Novocastra @ pH7 (] o
CD5 mono | 4C7 Novocastra [ o [ ]
CD7 mono | CD7-272 Novocastra [ ) o
CD8 mono | C8/144B DAKO o [ )
CD10 mono | 56C6 Novocastra [ ) [ ]
CD15 mono | Leu-M1 Becton Dickinson [ ]
CD20 mono | L26 DAKO [ ) o [ )
CD21 mono | 2G9 Novocastra o [ ]
CD23 mono | 1B12 Novocastra or o
CD25 mono | 4C9 Novocastra or [ )
CD30 mono | Ber-H2 DAKO [ ) o [ ] [ ]
CD34 mono | NU-4A1 =F LA [ ]
CD35 mono | RLB25 Novocastra [ )
CD38 mono | SPC32 Novocastra o [ ]
CD43 mono | MT-1 Bio-Science o [ ]
CD45 mono | 2B11+PD7/26 | DAKO [ ) [ )
CD45RA mono | MB-1 AL TE [ ]
CD45R0O mono | UCHL-1 DAKO [ ) [ o
CD56 mono | 1B6 Novocastra or [ )
CD57 mono | Leu-7 Becton Dickinson [ ]
CD63 mono | KP-1 DAKO [ ) [ ]
CD63 mono | PGM-1 DAKO [ ) [ )
CD74 mono | LN2 =F 1A [ ]
CD79a mono | JCB1117 DAKO @A [ ) [ )
CD99 mono | 12E7 DAKO [ )
CD117 poly Rabbit DAKO [ )
Keratin, wide | mono | 7622 DAKO [ [ )
CAM5.2 mono Becton Dickinson [ ) [ ]
CK7 mono | OV-TL 12/30 | DAKO oM o [ ]
CK20 mono | Ks20.8 DAKO [ ) [ [ )
HMW mono | 34BE12 DAKO [ ] [ J
CA125 mono | M11 DAKO [ [ ]
CyclinD1 mono | P2D11F11 Novocastra [ [ [ )
c-erb B2 poly =F 1A @ AM [ )
GCDFP-15 mono | 23A3 Novocastra or [ ]
ER mono | 1D5 DAKO @ High pH [ )
PgR mono | PgR636 DAKO [ ) o [ )
Ki-67 mono | MIB-1 DAKO [ ) o o [ ]
P53 poly | Rabbit Novocastra [ ) o
P63 mono | 4A4 DAKO [ ) [ )
P80 mono | 5A4 Novocastra or [ ]
PCNA mono | PCI10 DAKO [ ) [ )
IgA poly | Rabbit DAKO [ ) [ )
1gG poly | Rabbit MBL [ ) [ ]
IgM poly | Rabbit DAKO [ ) [ )
x chain poly | Rabbit DAKO [ ) [ )
A chain poly | Rabbit DAKO [ ) [ ]
Melan-A mono | A103 DAKO [ ) o o
MiTF mono | Ab-3 (5+D5) | NeoMarkers [ )
Hepatocyte mono | OCHIE5 DAKO [ ) [ ]
SP-A mono | PE-10 DAKO [ )
TTF-1 mono | 8G7G311 DAKO [ ) [ )
TdT mono | SEN28 Novocastra [ ) [ ]
Factor VIII mono | F8/86 DAKO [ ) o o
bcl-2 mono | 123 DAKO @A @A [ )
Granzyme | mono | 11F1 Novocastra er [ ]
TIA-1 mono | 2G9 Immunotech [ )
LMP-1 mono | CSI1-4 DAKO o o o [ ]
Calretinine poly | Rabbit Zymed [ ) o [ ]
D2-40 mono | D2-40 Signet [ ) o

TRS : Target Retrieval Solution (DAKO #8505 B 1% H#])
H— (ENH%)

AF—F7L=7 M:3A47uvx—7 P:7Lyivry
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Fig. 1 Fill a kitchen electric pot with IS. Heat to boiling. Transfer the slides in staining racks into the pot.
Set the pot at keep warm temperature mode for 45 min. Transfer the slides to buffer solution.

3. BELOFIE (Fig. 1)
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(14) Sayegetn (AR — BN H 0% FELALC
B LML F O IR (5))°
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Fig. 2 I3 9B EBIC B WT, V) ¥ 23HEi A B TER I
ENT2) VOSHIEAR Z WM Ej 4t (Pre-embedding
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2. @iyt (Post-embedding method)

IARF UBFOHEE HYLRoRBEIION
T, MERIR PR BE R AR AT FE AT (Gt 24 k)
DL E AN ZER L HEERALET

(1) 8 B RS A % V3
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(4) fryZEHY © Immuno-Gold i
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4) Yy MRy Y2k TRYUE, KT L
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Fig. 313, WYt (Postembedding method)
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fER % b OREETT. MR X Y AF L Y EEICHHs
BMARGIREAHER, FRHZY b T a= ks bt
HwiEE (VAR 2RO8AKY N T3 Y RAINKGH
KXo TAF LV YREMINNTZY) Do DT7 3 7 FEITE
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Fig. 3

HAHomwRalEr b 2o L2 E2zONTET
(Table 1).

BIHEEW 25% V7 — VT IVFE FOEDH
BHEOREB LI LD, 7+~ VREER LR
BRIV E =V 7 VTFe FRIZEENL T VT K3
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TNT e FEIFRY, Jiuko 7 3 7 3L IFFERMITK
BTrEEZLNET. £2C, BEEELZT VTR
E2HHET L7012, 01% LI ANNY F2T VT
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727NV Te FEEZFEEHLE L7
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R:-NH2 (Amino group) + Formaldehyde
R-NH-CH20H (Hydroxy methyl) + H2N-R’ (Amino group)
R-NH-CH2-NH-R’ (Methylene brld;e) + H20 (Masking of proteins)
Heat and hydrolysis in citraconic anhydride solution
(effect on lysine amino acid)
o
= ¢ _— ccHa
R-NH-CH20H and R'—NH~~ “
—0 0—//6 —CH

Heat and hydrolysis in citraconic anhydride solution
(effect on lysine amino acid)

5 v
T
¢ __cchs
H-CHO and R— NH”~ ||
—0—C—CH
0//
v
Washing in phosphate buffer solution
v
R-NH R'-NH2 HCHO

Recovery of Amino groups (Unmasking of proteins)

Fig. 4 Our hypothetical mechanism of reversal of
protein crosslinking by citraconic anhydride
in tissues (the reaction process) may be
illustrated stepwise as below.

NALMETTOT, fEGMLFIHT 2 N4 550585
I BbhE g, BEZS V-4 v T
DR THAEREATTHIEURETT. FED
D) eER LT, BYH T + v~ VIR L7z
AR T, Bouin [ % T RIHL" 1T A5, Fil % it
HLRLNET.

fil %2 OPUFIZ, FNZFIEE 7 B RIEEA D 5 b
bLNFLAD, BHEOMEETREREIHONE
Ao T2PUEOIRIE{L 2 W HEIC L7z (Table 1) & 50
universal 7 $UFEIRIEILIEDS, b & RIEMRRILS
P 2iTB 9 & T AMAFEDHERICZNTFENTT.

kB, BAKY LT3 VEEHOLHURBRIELEZA
R, 7A)HWERE, FAY, AL X, 505, 4 FY
A, Tr—=7IZBVTRFHEZIHBLTB) T
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