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Introduction

EREETASRMZ > UEAZEXGRAMRTRKRICEEMIRIENRE -
BEARBABNRNYESHERTEEQENGSE 5k - EUMNEME
BEMEEFR EMERRETHERENTENG  SEEREABMEANE
EHNER C ERNRNY  ENYESIESRNAEERERE » BEAE
AREENHGERETRRERE

Antibody conjugation

NEEEE (Antibody conjugation) > X 8181252 (Antibody labeling) »
ER—EANBEZITTEENYHFTLNBERE - KSHERIMAEFNA
MEERERESRNYEE > HEENREMBEGA > RUTASMAR -

Direct vs indirect assays

MRBNVEZREDENRE L IREREEE MRENBREE
MENYNEES —BHFLEEREMNE > BABZEREZX (Figure. 1) o
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Figure 1. Indirect versus direct assays.



BiE TE#E) 5 TH#E) &
MEHEAZBEBREY > CIUSTERRAABESHSIE -

Table 1. EiEHBIEEMLEE Advantages and disadvantages of direct and indirect methods.
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= RAMIENY) Commonly used labels

ARETMENENYaBEEXLEE « o FEHY (Biotin) ~ & (HRP) ~
Alkaline phosphatase (AP) + &H (R-PE, APC, Streptavidin) ~ ZLEE##HL ~ &=
KEHBEZERE TRBRERERKREEESHENY -

Table2. ERMIZEYEFERR Labels and their most common applications

B EA R A
ERER

kY]

Western blot

HRP, AP, fluorescent dyes

Immunofluorescence

Fluorescent dyes,
including Alexa Fluor® dyes

Fluorescentimmunohistochemistry
(singleplex)

Fluorescent dyes

Fluorescentimmunohistochemistry
(multiplex)

Fluorescent dyes, oligonucleotides

Chromogenicimmunohistochemistry

HRP, AP, Biotin

Flow cytometry

Fluorescent dyes, such as Alexa Fluor®
dyes, fluorescent proteins, including
Phycoerythrin (PE), Allophycocyanin
(APC), and tandem dyes

ELISA, ELISA-based applications

HRP, Biotin

Immuno-PCR, Proximity ligation assay
(PLA), Single-cell proteomics

Oligonucleotides

Lateral flow assay (LFA)

Latex and gold nanoparticles, and
fluorescent nonoparticles (Europium)

Mass cytometry (CyTOF®, Imaging Mass
Cytometry™)

Metal ion tags




Antibody labeling
chemistries

MRGCEFEAEETTFNNENBRETER  IUBESECELCHIR
g > HEFEREERE 4 (Conjugation kit) BITETHRIABMIEE -

BEERIBEENMBENRLES  EEARNEERENHTEF!
EERTROMBIF > SHHERNRLHERE > UEBHEEREBESHNGE
RTEREHEE

NESEEETREMBEEE—TNEZENH -
FHEENEERZERENREERC2ECHBEELRNTE > BRIEZ5% >
EHAZRERERBETETEEREE  RERNEMHME (Lysine) A9 I 52
PR EBE « FBEEE (Cysteine) ERELEMNRER (Sulfhydryl groups) »
HEMRKIEEMHNERRE

UTREMEESRAOMBEESZ .
NHS ester method

£ NHS (N-Hydroxysuccinimide) BEERHEE SRR ERWIRMEE
FiEz— > REESHREENENYHE Uﬁﬁﬂ#ﬁﬁ’i&%ﬂﬁﬂigli NHS
BRAZAERAAENHS EEMNEXEN > TERERER > BAZEIHA
RBEMRTMUZGRHOREMERE (Figure.2) o

PlmEERERT > SBBREMBILENNEESY > EARHNYMAEXRNL
HNED BEELEIRTRAUKRERMBEL ) ERAFKHAUERERES
RE - BREERTAEEESEFROKT -

(0]

\H/ N_C// i o
AN &A % RS

HS (o]
(eg Fluorescein)

0).

Figure 2. NHS ester reaction with an amine (pH 8
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Two-tag method (heterobifunctional method)

Two-tag ZBERARKLBLESERQ D F > HIMHRP - FA&MmAE (Ab) MIEE (L)
MEBZERBERER > ERIENEUREE Ab-AbH L-LER-FENS
DFEFRENERE -

Two-tag ZNETEBRIZAENRECRET —BAZEFNRE > REKALELESHE -
AmM  BEEEREAPIESTEHE —SHE > @RFEXGESPNIBI RBAE
SHBENNEERR  ORENTEEN - FRMRZENEEMERZ AJRERM -
BEETRERAZERFAERAEREEZEFEAZTE  URAINSERMAIENER -

1 Activate 2 Desalt 3 Mix 4 Conjugate ready
u YYy
' ' . 6 o
— —>\6 &6/ —
¢ ¢
6 &

Figure 3. The two-tag approach to conjugation.

Site-specific conjugation

U EHRFAERCSAZHERBERNMEZRFNEERERZRE - A > &
REBRNHENUEATEBRRNRENFY > FERERAIEBNRNERSG
G  RNMESENRGSUMNEREE FERNENGERE - ERMR
MA > Feth e EHINEE -

MHEFENHESSHARELEEERNEESUMNMUE > REFENY
FEELEURMER > TENENGSHMAONBRNE - BEHRBEF BEE
TR > AUHREUENERRIZES > BERFAGHABNEEELEEER
Z ERPRREESNERCHTEEMTESE  ITRFERERN - -

EEREEENEREEESZE



Cysteine-based conjugation

HRTEREECHFNELH ZHEREREETEN
E0ENMNBPEEREEAERE (-S-S-)) AtEZETIEBERUMS
HEgATTRERANRER (-SH) > UETHERERE c SXNERE > §12
BRREREEE > aJUEREERENCEYRRES » 590 5 K EE o %
(Maleimides) 0t ig & — 7 &R (Pyridyl disulfides) °

ERAZEBHNEFNRERETRE  RETHARKRERBENE
B BERERLHZEAL  BRETHZ—EEFTHEE - EAUEERT
ARERFAANFREMNE > ARCREERTEHNREEBNNENTE -

U¥mRERESER  RATURREBNFRNYNEETERE SO
&1 o AT > WIEFMEMNMBEMERRCRERRE > AISERFBEN
F$Hi88 (Half antibodies) WEXE > HR R FEE—EFE SR > HILERMAORE -

Glycan-based conjugation

BE4E (Glycan) RSHFIEEYMRENENKKIESYHERSY - EBEFEM
il %675 7% (Site-specific) EEMNFE IgC MM F. BiF LMWK K{EEYMBE -
EEFZUAUTERNRES UMM S MERENRNY -

PHWEEFEEEEREAERE  BEEARY cis-ZTENGLEUEREE »
WHFAELEEBEEBE (Hydrazides) RFE - HRIREIFARMN HEZSQIEFEH
BEE—EBEERE (Azido moiety) HIZE Rl IgGIEEE L NIinfIBEE £ ; —
BETTHREZEH  HIUHRXEBNENYER NBZ1E2 (click chemistry)
FEMERINREL -
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Conjugation kits

FEABENBIET BREMOHEL SRR o Lightning-Link® > %8
FENZEATR REERENNMENASERERENSREZIEESY
o HEEANRNENRETN >  EFETARESR > BETHEERX
B LB o

BROETEEEMATERY > RE 10 pug- 100 mg IR AT EITIEE »
Lightning-Link® H 48818 45 ERARAMNFEYRELEER LHNER -

Add . Addto —— Add
modifier conjugate quencher
Purified Labeled
antibody antibody

Figure 4. The Lightning-Link® kit labeling method.

Four key considerations to generate high-quality conjugates

REZHBRECEREBHME > FRIE NHSEEEFZE > BURRZEREMN :
HERER - MENAENRE  UREEIRNEDE -

RENMERFEEERIEMESFIR?

1. EERESHNREY: RERKNERREZEEGNIRLY
2. BEAKMENRE: AEMAECRBEARETRE  TEREERARERE
ERmESAMEE EER

3. MELHMERE: MEBEREELES Img/mL
4. BELHEREIRMSD: RFEEEFIRMSBREREFRES > MN:BSA~

Sodium azide ~ Glycerol ~ EDTA (Table. 4)

MERAEAFTESLRER > aJUER Abcam Wt RBHERE & » B
MEH BN - 59 > Abcam EH IR 10,000 BZ AMBIEERTH
Carrier-free BB ARINE - FEXEETEREMNH S (¥0: BSA » Sodium
azide ~ Glycerol) ¥ > A HEHNBETEET r BEETNABMACIHELE -



Table 4. Buffer formulation components that can interfere with conjugation reaction and purification kits.

Unconjugated antibody = Compatibility Notes
properties
Purified antibody Yes -
Antibody in ascites fluid, No ab109209
serum, hybridoma or ab128751
tissue culture media. WA M MBS A A 1gG
Antibody concentration >1mg/mL ab102778
PURMEACIEE
ab287853
AR NERE
pH 6.5-8.5 -
Amine free buffer (eg, MES, Yes -
MOPS, HEPES, PBS), NaCl,
Borate buffer, Chelating
agents (eg, EDTA), Sugars
BSA Only at<0.1%, ab173231
wiv 7] & BB B 9 BSA

Sodium azide

ab102778 arigMEat1b 488

Only at<0.1%,

w/v Sodium azide R AE & 2 HRP WY& 1%

Glycerol <50 %, v/v Use only at concentrations up
to 50%

Gelatin Only at<0.1% Use only at concentrations <0.1%
MRBET IHC BRAERIEEE
gelatin > AIREREMF REBS

Tris <50 mM -

Glycine No -

Thiomersal / Thimerosal,  No -

Merthiolate, Proclin 300,
Nucleophilic components
(Primary amines, eg, amino
acids or ethanolamine and
thiols, eg, mercaptoethanol
or DTT)

Note: LiFFE TN REEEEAZENRRERRE - EXFEZRTBEARERERAMICEYES
R AIEERENREARE -

Confirming successful antibody conjugation

FREERNT P2 BBNEEARTHNIFEENEE - AIEARIAR
BAEREEEUEINEHESEARTHY -
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Lightning-Link® Antibody Labeling Kits
Our full range of fluorescent labels

Fluorescent label Maximum absorbance Excitation Suggested excitation laser Maximum emission Emission
(nm) colour (nm) (nm) colour

AMCA** 352 355 452 O
DyLight® 350+* 354 355 432 &
Atto 390%* 388 O 405 468 @
DyLight® 405** 402 O 405 428 o
PercP 484 @ 488 678 o
PerCP/Cy5.5 484 @ 488 692 O
DyLight® 488+ 496 O 488 524 @
Alexa Fluor® 488** 496 . 488 524 .
Fluorescein*** 498 . 488 532 .
R-Phycoerythrin 498, 544, 5661 @ 1 ) 488,532, 561 580 O
PE/Texas Red® 498, 544, 5661 e 488, 532, 561 618 @
PE/Att0594 498, 544, 5661 OO 488,532, 561 632 @
PE/Cy5 498, 544, 5661 OO 488, 532, 561 672 ©
PE/CY5.5 498, 544, 5661 OO 488,532, 561 700 O
PE/Cy7 498, 544, 5661 OO 488,532, 561 782 O
Attodsg** 504 @ 488 530 O
B-Phycoerythrin 546 O 561 580 O
Cyanine Dye 3%+ 552 O 561 576 O
Rhodamine** 555 O 561 588 O
Alexa Fluor® 555%* 552 @ 532 570 O
DyLight® 550%* 556 @ 561 584 @
Atto 565** 570 O 561 598 @
Alexa Fluor® 568** 580 @ 532 604 O®
Alexa Fluor® 594** 592 O 532 620 .
DyLight® 594%* 594 O S61* 629 @
Texas Red® 596 @ 561 616 O
DyLight® 633** 628 O 633, 635, 640 660 O
Atto 633%* 634 @® 633, 635, 640 660 O
FILOProbes647H 650 O 633, 635, 640 684 O
Cyanine Dye 5** 652 @ 633, 635, 640 678 O
Allophycocyanin 652 . 633, 635, 640 666 .
APC/Cy5.5 652 O 633, 635, 640 700 o
APC/Cy7 652 O 633, 635, 640 790 O
Alexa Fluor® 647** 652 . 640 672 .
DyLight® 650%* 656 O 633, 635, 640 686 O
Cyanine Dye 5.5+ 680 O 640* 705 O
DyLight® 680%* 686 O 640% 716 O
Alexa Fluor® 700** 695 . 640* 720 '
DyLight® 755+ 756 L ) 640 794 @
DyLight® 800 776 O 640" 798 &

t R-PE has three maxima, and all can be used. The optimal will depend on the application. * This laser line is some distance from the Maximum Absorbance, so perfor-
mance will be compromised if this dye is used with the suggested laser line. ** Lightning-Link® Fast kit. *** Both Fast and standard Lightning-Link® kits.

Visit abcam.com/kits/antibody-conjugation-kits to see our full range including nanoparticles
such as Gold, Latex, Europium and Magnetic beads and oligonucleotide conjugation kits

For more information, please visit abcam.com/kits/antibody-conjugation-kits

] progress happens together

Alexa Fluor® and Dylight® are registered trademarks of Life Technologies. Alexa Fluor® and Dylight® dye conjugates contain technology licensed to Abcam by Life Technologies
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