
1 

|ArrayCAM®  TechNote| 

Multiplex Human Serology Assay 

Protocol describes the protein microarray probing procedure using Qdot® as an antibody detection agent. 
Moreover, it describes the method for handling sera specimens and their transport to the laboratory keeping in 
mind the “safety” of specimen and the laboratory workers. 

This protocol was developed in collaboration with Philip L. Felgner, Ph.D., Division of Infectious Diseases, 
Department of Medicine, University of California Irvine, Irvine CA, USA.

This protocol is for research purposes only.
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1. INTRODUCTION

This protocol is intended for use with biological samples, including serum collected from animals or humans 

infected with or exposed to infectious diseases, as well as negative control serum samples. Although those 

specimens do not contain infectious organisms, the inactivated/non-infectious sera from people exposed to 

them, must be handled inside the Class II bio safety cabinet at BSL2.  

BSL2 is suitable for working with agents pathogens which could cause a moderate hazard to human health.  

Because of their potential to cause human disease, great care is used to prevent percutaneous injury (needle 

sticks, cuts and other breaches of the skin), ingestion and mucous membrane exposures in addition to the 

standard microbiological practices of BSL1. Contaminated sharps should be handled with extreme caution. 

Use of disposable syringe-needle units and appropriate puncture-resistant sharps containers is mandatory.  

This protocol describes the microarray probing procedure using Qdot® fluorophore to detect various antibody 
isotypes in the serum/plasma in detail.  Both One-Step and Two-Step methods may be employed for the 
detection.   In the One-Step detection method, arrays are incubated with anti-human IgG/IgM/IgA that is 
directly conjugated to fluorescent Qdot® particles. In the Two-Step method, arrays are incubated first with 
biotinylated anti-human antibody, and then in a second step labeling occurs with Qdot® Streptavidin 
conjugate. (See Section 2 System Overview of Protein Microarray for details).  

2. SYSTEM OVERVIEW OF PROTEIN MICROARRY

The assay method employs immobilized, stable, and characterized antigens for each marker along with 

controls in replicate on a planar pad of porous nitrocellulose surface. Diluted human serum is applied to the 

pads, where different antibody isotypes (IgG, IgM, and IgA) present in the sample bind specifically to the 

corresponding cognate antigen. Pads are washed and each human isotype is then bound by anti-human 

isotype detector antibodies. After subsequent washes, reactive antigens are detected with a fluorescent probe, 

providing signal proportionate to the amount of human antibody isotype bound to each antigen. The 

microarrays are imaged using ArrayCAM® instrument and results for each individual marker are automatically 

generated using ArrayCAM® analysis software.  
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ONE-STEP AND TWO-STEP DETECTION FOR EACH ANTIBODY ISOTYPE  

 
 

 

  
 
 

 

 

 
 
 
 
 

 
 
 
MULTIPLEX DETECTION  
Simultaneously two or three Ig isotypes can be detected on a single array. Triple detection is achieved by 

using a mixture of directly labelled isotype-specific antibodies for all three or a combination of two directly 

labelled and one biotinylated antibody followed by using the streptavidin conjugated Qdot® for the third isotype  

 See 6.3.6, 6.3.7 

 

 

 

 

Single-Step: Detection of antigen-
bound IgG using Qdot®-labelled goat 
anti human IgG (GAH IgG-Q800)  
 See 6.3.4 

Two-Step: Detection of antigen-bound 
IgG using biotinylated GAH-IgG as 
secondary antibody and Qdot® 
streptavidin (SA) conjugate as tertiary 
 See 6.3.5 
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For double detection, two directly labelled antibodies or one directly labelled antibody together with a 
biotinylated antibody can be used. As an example, arrays are incubated with a mixture of anti-human IgG that 
is directly conjugated to fluorescent Q800 and biotinylated anti-human IgA antibody. The bound biotinylated 
antibody is then detected by using streptavidin conjugated Qdot® other than Q800, such as Q585 or Q655.  
 

 

 

 
 
 

3. MATERIALS and REAGENTS 

3.1 PROTEIN MICROARRAY SLIDES: 

Protein Microarray Slides ONCYTE® AVID are custom printed. 
Store Slides in a light proof box in a desiccator cabinet. 
 

1. MICROARRAY SLIDES 
  4-pad ONCYTE® AVID                                         Grace Bio-Labs SKU: 305004 

8-pad ONCYTE® AVID                                         Grace Bio-Labs SKU: 305118 
16-pad ONCYTE® AVID                                      Grace Bio-Labs SKU: 305116 
 

 
3.2 MICROARRAY ASSEMBLY  

1. CHAMBERS 

 4-pad ProPlate® chambers    Grace Bio-Labs SKU: 246884 
 8-pad ProPlate® chambers    Grace Bio-Labs SKU: 246888 

16-pad ProPlate® chambers   Grace Bio-Labs SKU: 246890 
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2. PROPLATE® TRAY 

 ProPlate® Tray and Cover for Spring Clip Modules Grace Bio-Labs SKU: 246879 
 

3. PROPLATE® CLIP 

 ProPlate® Stainless Steel Spring Clips (20 pk)  Grace Bio-Labs SKU: 204838 

 

  

 

 

3.3 ASSAY BUFFERS 

1. ArrayCAM® Multiplex Human Serology Assay Kit  Grace Bio-Labs SKU: 110600 

- Super G™ Blocking Buffer (0.05X) 

- TBST Wash Buffer (10X) 

- PBS (1X) 

 

2. Detection Buffer (included in Qdot® Detection Kits)  Grace Bio-Labs SKU: 105109 

 

3.4 E. COLI LYSATE, LYOPHILIZED 
GenScript - customized lysate using UCI protocol 
Reconstitute each vial in 1 ml of 0.05X Super G™ Blocking Buffer, and re-suspend thoroughly. Store 
reconstituted lysate at -20 °C.  

 

3.5 ANTIBODIES: 

1. ONE-STEP DETECTION 

 Qdot® 800 Anti-Human IgG Detection Kit  Grace Bio-Labs SKU: 110610 

Qdot® 655 Anti-Human IgM Detection Kit  Grace Bio-Labs SKU: 110630 

 Qdot® 585 Anti-Human IgA Detection Kit  Grace Bio-Labs SKU: 110620 

Do not freeze the Qdot®-labelled antibodies 

 

2. TWO-STEP DETECTION 

SECONDARY ANTIBODY 

Biotin conjugated anti-human IgG, IgA, IgM, IgG1, IgG2, IgG3, or IgG4 

 

TERTIARY DETECTION FLUOROPHORE 

Streptavidin-conjugated Qdots® (1 μM)  

Qdot® 800 streptavidin conjugate  Thermo Fisher SKU: Q10171MP 
Qdot® 655 streptavidin conjugate  Thermo Fisher SKU: Q10121MP 
Qdot® 585 streptavidin conjugate  Thermo Fisher SKU: Q10111MP 
Do not freeze Qdots® 
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4. EQUIPMENT

 Biosafety cabinet

 Ice bucket

 Disposable gloves

 Biohazard waste containers

 Micropipettes, multichannel micropipette and tips

 Disposable polypropylene/ polystyrene tubes/ plates for sample preparation

 Orbital shaker or platform rocker

 Timer

 Aspirator: assemble vacuum system using, HEPA filter, Büchner flask, tubing and pipette tips.

(U.S. Department of Health and Human Services Public Health Service Centers for 
Disease Control and Prevention National Institutes of Health HHS Publication No. 
(CDC) 21-1112 Revised December 2009). A common method  to protect a house
vacuum system during aspiration of infectious fluids. The left suction flask (A) is used
to collect the contaminated fluids into a suitable decontamination solution; the right
flask (B) serves as a fluid overflow collection vessel. An in-line HEPA filter (C) is
used to protect the vacuum system (D) from aerosolized microorganisms.

 Ultrapure water

 Table top centrifuge

 ArrayCAM® Microarray  Imager

5. SPECIMEN STORAGE CONDITIONS

5.1 RECEIVING SERUM SAMPLES:

1. Wear appropriate PPE (gloves and lab coat) before opening a package(s).
2. Handle all serum samples at Biosafety Level II as recommended by CDC health manual as a

precautionary measure.
3. Ensure that all materials are received frozen (or fresh) and intact. If tubes are broken, discard

properly in biohazardous waste and notify collaborator.
4. Store samples in appropriate temperature.

6. ASSAY PROCEDURE

6.1 TECHNICAL RECOMMENDATIONS 

1. Read the entire protocol prior to performing assay. Protocol must be followed exactly to ensure
relevant results.
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2. Mix reagents by gentle inversion or pipetting before use. Do not vortex or shake reagents to avoid
foaming. Make all reagents homogeneous. Non-homogeneous solutions lead to bias in the
signal intensity and overall results.

3. Thorough mixing is essential for assay success. The assay is designed to be run using orbital
shakers. Recommended orbital shaking speed is 100-250 rpm.

4. Temperatures or incubation times varying from those specified may give not reproducible results.

5. Microbial contamination of samples or reagents may produce erroneous results. Turbid reagents
or samples should not be used. Avoid multiple sample freeze-thaw cycles. Never freeze Qdot®
containing reagents.

6. Use new pipette tips (autoclaved) for every reagent and washing step, and filtered tips for samples

addition step.

7. Ensure complete removal of all solutions and buffers during wash steps, but never let pads dry
between incubation and wash steps. Drying at any step in the assay can result in high
background.

8. Plasma, serum, monoclonal antibody, etc. are preferred specimen for use with this test.

9. Serum exhibiting a high degree of hemolysis, lipemia, or microbial growth should not be used as
they could yield aberrant results. Specimens containing visible precipitates should be clarified by
brief centrifugation prior to testing.

10. Serum may be stored up to one week at 2-10°C. If assay is delayed, serum should be stored
frozen at -20°C or lower in a non-self-defrosting refrigerator or freezer. Avoid multiple freeze- thaw

cycles. When using serum stored at -20°C, thaw on ice.

11. Use of a multichannel pipette is recommended to provide uniform reagent dispensing, incubation
times and reaction times.

12. Avoid touching the microarray pads with pipet tips at any time.

13. Adequate washing of pads is extremely important. Inadequately washed pads will exhibit high
background and potential false positive signals. Completely aspirate liquids when washing and
rinsing pads and avoid cross contamination, particularly during the first rinse.

14. Timing of all steps is important. All serum samples and reagents should be prepared prior to
beginning of the assay. Batch sizes should be set such that specimen handling can be
accomplished comfortably within 5 minutes across all tested microarrays.

15. Follow the recommended storage period indicated for each opened or prepared reagent.

6.2 TAKING SERUM SAMPLES OUT OF FREEZER 

1. Wear appropriate PPE (gloves and lab coat).

2. Take out only the samples you are using. Thaw samples on ice.

6.3 PROBING PROTEIN MICROARRAY 

6.3.1 Reaction volumes to use throughout assay 
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Slide Type Reaction Volume 

16-pad 100 μl/pad 

8-pad 200 μl/pad 

4-pad 400 μl/pad 

 

6.3.2 DAY 1: AFTERNOON (duration: 40-90 min. depending on the number of serum samples) 

1. Prepare the Biological Safety Cabinet for biological specimen application: Wipe biological safety 
cabinet with 70% ethanol. 

2. Label on the back side of each microarray slide: microarray type, specimen information, and slide 
number. Use alcohol resistant marker. Document. 

 

3. Orient microarray slide, pad-side up and small notch at upper right corner. Place ProPlate® 

chamber over the microarray slide, silicon side on the glass, and secure the slide and chamber 

with clips. Position the slide/chamber assemblies into a frame. The procedure is illustrated with a 

16-pad slide in the diagram below. 

 

Figure 1.  Frame, Chamber, clips and 16-pad slide before assembly 

Figure 2.  Align the 16-pad slide and the chamber 

Figure 3.  Snap one clip over one edge of the 16-pad slide/chamber  

Figure 4.  Snap a second clip over the other edge of the 16-pad slide/chamber 

Figure 5.  Place the completed 16-pad slide/chamber/clip into the frame 

Figure 6.  Finished assembly (up to 3 slides can be assembled into the frame) 

 
4. If arrays do not require blocking of anti-E. coli antibodies in serum, skip this step and use 

0.05X Super G™ Blocking Buffer in step 6. Reconstitute E.coli lysate vial with 1 ml of 0.05X 
Super G™ Blocking Buffer. Based on the number of samples and the reaction volumes in section 
6.3.1, prepare sufficient 0.05X Super G™ Blocking Buffer containing 10% E. coli lysate.  

 Note: It is recommended to use 20% E.coli lysate for serum samples with high 

background 

5. Briefly vortex serum, and centrifuge to pellet any particles (14,000 rpm 30 sec).  

6. In Biological Safety Cabinet: Aliquot appropriate volume of 10% E.coli lysate (or 0.05X Super 
G™ Blocking Buffer) into each of the labelled Eppendorf tubes or wells of 96-well plate. Add 
serum samples to a final dilution 1:50 to 1:400 depending on serum reactivity. Incubate on rotating 
platform for 30 min at RT (100-250 rpm). This step blocks any anti-E.coli antibodies in the serum.  

 When using mouse serum, E.coli lysate is not necessary.  
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 Immediately freeze aliquoted sera and Reconstituted E.coli lysate back at -20°C.

7. Rehydrate assembled microarray pad with 1 reaction volume of filtered 0.05X Super G™ Blocking
Buffer and rotate 30 min at RT (100-250 rpm).

 If there is any leakage, adjust the ProPlate® chambers and clips. Re-apply Super G™
Blocking Buffer and leave at RT 30 min on a rotating platform.

8. Aspirate blocking buffer from the pads with fine tips (same tip for all pads). Aspirate from the
corner of the pad to avoid scratching.

 Do not allow pads to dry. It may result in high background.

9. Add blocked serum solution (new tip for each serum) to each pad and cover the frame with the lid
to prevent evaporation. Place the frame on a moist towel in a tray. Cover the tray with a foil to
prevent evaporation, and incubate overnight with gentle agitation (4-6 rpm) on a rocker at 4°C.

Alternate Incubation Method: Incubate as described above 2 hours with agitation (100-250 rpm
at RT.

6.3.3. DAY 2: MORNING (Duration: about 3h) 

1. Prepare appropriate amount of 1X TBST wash buffer by diluting 10X TBST Wash Buffer with
ultrapure water. The one-step method will require 15 reaction volumes per sample, and the two-
step method will require 21 reaction volumes per sample.

2. In Biological Safety Cabinet: Aspirate each serum solution with a new pipette tip, wash 3x with 1
reaction volume. Then perform 3x 5 min washes with 2x reaction volume of 1X TBST on an
orbital shaker at room temperature.

3. If developing arrays with:

 One-step detection using direct labelled secondary antibody, proceed to 6.3.4

 Two-step detection scheme using biotinylated secondary antibody, proceed to 6.3.5

 Multiplex detection of IgG, IgM and IgA antibody, proceed to 6.3.6

6.3.4. ONE-STEP DETECTION SCHEME USING DIRECT LABELLED SECONDARY 
   ANTIBODY 

1. Gently mix Qdot®-conjugated secondary antibody (2° Ab) thoroughly by pipetting before use and
always keep the stock vial on ice (do not vortex). Failure to take homogeneous fractions leads to
bias in the signal intensity and overall results. Dilute the desired Qdot®-conjugated 2° Ab in
Detection Buffer according to the table below. Leave the solution on platform rocker to mix for a
few minutes at RT.

Antibody Dilution 

GAH IgG-Q800 1 μM 1:100 

GAH IgM-Q655 1 μM 1:200 

GAH IgA-Q585 1 μM 1:200 

2. Add 1 reaction volume of Qdot®-conjugated 2° Ab to each well and cover with the lid to prevent
evaporation. Incubate 2 hours with agitation (100-250 rpm) at RT.
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6.3.5. TWO-STEP DETECTION SCHEME USING BIOTINYLATED SECONDARY ANTIBODY 
 

1. Gently mix desired Qdot®-conjugate secondary antibody thoroughly by pipetting before use and 

always keep the stock vial on ice (do not vortex). Failure to take homogeneous fractions leads to 

bias in the signal intensity and overall results. Dilute desired biotin-conjugated 2° Ab in Detection 

Buffer at 1:200. Leave the solution on platform rocker to mix for a few minutes at RT. 

 

2. Add 1 reaction volume of biotin-conjugated 2° Ab to each well and cover with the lid. Incubate 1 
hour with agitation (100-250 rpm) at RT. 

 
3. Aspirate pad, perform 3x 5 min washes with 2x reaction volume of 1X TBST on an orbital shaker 

at RT.  
 

4. Dilute 1 μM Qdot®-conjugated streptavidin at 1:250 in Detection Buffer. Leave the solution on 
platform rocker to mix for a few minutes at RT.  

5. Add 1 reaction volume of diluted Qdot®-conjugated streptavidin to each pad and cover with the lid. 
Incubate 1 hour with agitation (100-250 rpm) at RT. 

 

6.3.6. MULTIPLEX DETECTION OF IgG, IgM AND IgA SCHEME 

 

1. Gently mix Qdot®-conjugate secondary antibody thoroughly by pipetting before use and always 

keep the stock vial on ice (do not vortex). Failure to take homogeneous fractions leads to bias in 

the signal intensity and overall results. Dilute and mix all three Qdot®-conjugated 2° Abs in 

Detection Buffer according to the table below. Leave the solution on platform rocker to mix for a 

few minutes at RT. 

 

Antibody Dilution 

GAH IgG-Q800 1 μM 1:100 

GAH IgM-Q655 1 μM 1:200 

GAH IgA-Q585 1 μM 1:200 

 

2. Add 1 reaction volume of Qdot®-conjugate 2° Abs in Detection Buffer to each pad and cover with 
the lid to prevent evaporation. Incubate 2 hours with agitation (100-250 rpm) at RT. 

 

 

6.3.7. MULTIPLEX DETECTION OF IgG, IgM AND IgA SCHEME (ONE Ab IS BIOTIN- 

            CONJUGATE) 

 

1. In a mixture of Qdot®-labelled 2° Abs, only one can be replaced with biotin-conjugated version of 

Ab to increase the sensitivity of the assay. Use biotin-conjugated antibody at 1:200.  

 

2. Incubate 2 hours with agitation (100-250 rpm) at RT. After incubation wash pads as described 

above.  

 

3. Following the wash, add Qdot®-conjugated streptavidin at 1:250 dilution in Detection Buffer. 
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4. Incubate 1 hour with agitation (100-250 rpm) at RT.

6.3.8. LAST WASHING STEP 

1. Aspirate Ab solution from the pads. Perform 3x 5 min washes with 2x reaction volume of 1X TBST
on an orbital shaker at RT.

2. Dissemble microarrays. Avoid scratching pads.

3. Rinse the slides gently with ultrapure water.

4. Place the slides in 50-ml centrifuge tube without caps, and centrifuge 10 min at 500g to dry the
slides.

5. Store the processed slides in a light proof-box in a desiccator until image acquisition.
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8. APPENDICES

Qdot® is a registered trademark of Life Technologies Corporation (Eugene, OR) 

ProPlate®, ArrayCAM® and ONCYTE® are registered trademarks of Grace Bio-Labs, Inc. (Bend, OR ). 

GAH-Qdot® conjugates are manufactured for Grace Bio-Labs, Inc. and incorporate technology under license 

agreement with Life Technologies Corporation.  
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