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Zeptometrix RETRO-TEK HIV-1 p24 Antigen ELISA

1.

PRINCIPLE

The RETRO-TEK HIV-1 p24 Antigen ELISA is an enzyme linked immunoassay used to
detect Human Immunodeficiency Virus Type 1 (HIV-1) p24 antigen in research
specimens, including cell culture media, as well as human sera and plasma. It can also
be used to monitor the purification and biochemical behavior of HIV-1. Furthermore, the
assay may augment or supplant reverse transcriptase measurements traditionally
employed to detect the presence of HIV-1. Such enzymatic measurements are not HIV-
1-specific.

The RETRO-TEK HIV-1 ICx/CRx Kit (ZMC Catalog #: 0801096) for immune complex
dissociation and confirmation of p24 reactivity enhances the detection of p24 antigen in
serum or plasma. Many specimens contain HIV-1 viral loads greater than the range of

the standard curve of this assay. The RETRO-TEK HI Extended Range ELISA
(ZMC catalog # 0801137) will extend the standard curve 5 assay to 4 ng/mL.
Microwells are coated with a monoclonal antib cifie for the p24 gag gene product
of HIV-1. Viral antigen in the specimen is specif tured onto the immobilized

antigen is then reacted with a high-
biotin. Following a subsequent

with the substrate. Resultant optica
antigen present in the specimep?

The RETRO-TEK HIV-1 i LISA is supplied for research purposes only.

It is not intended for us iagnosis or prognosis of disease, or for screening and
may not be used as a co atory test in diagnostic situations.

REAGENTS

2.1 Materials Supplied

Storage: Store all kit reagents at 2° - 8°C. DO NOT FREEZE. When stored
properly the kit is stable until the date indicated on the box label.

2.1.1 HIV-1 p24 Antibody Coated Microplate for 96 determinations, 1
plate:12x8 well strips.

2.1.2 HIV-1 p24 Detector Antibody, 1 vial, lyophilized: Contains biotin-labeled
human antibody to HIV-1, human source material non-reactive for
antibodies to HIV-1 and non-reactive for HIV-1 p24 antigen, milk, Triton
X-100®, Tween 20®, and PBS.

2.1.3 Detector Antibody Diluent, 25 mL: Contains ProClin 300®.
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2.2

214

2.15

2.1.6

2.1.7

2.1.8

219

2.1.10

2111

2.1.12

2.1.13

HIV-1 p24 Antigen Standard, 0.5 mL: Contains detergent-disrupted, heat-
inactivated viral antigen, goat serum, Triton X-100®, and sodium azide.

Lysing Buffer, 5 mL: Triton X-100® in PBS and 2-chloroacetamide.
NOTE: the Virology Quality Assurance (VQA) Laboratory performed a
study to evaluate the performance of the VQA standards and controls in
the Zeptometrix p24 antigen test. A low level inhibition of p24 binding
was noted with the MCC control. Discussions with Zeptometrix customer
support suggested a high concentration of detergent in the kit lysis buffer
may be contributing to this low level inhibition. As a result, dilution
experiments were performed and results suggest that the kit lysis buffer
should be diluted 1:125 in phosphate buffered saline (PBS) prior to use in
this assay. A copy of this report may be viewed on the VQA website at
http://aactg.s-3.com/vgareports.htm.

Streptavidin-Peroxidase, 0.3 mL: Contains streptavidin conjugated to
horseradish peroxidase, PBS, goat serum, and 2-chloroacetamide.

Assay Diluent, 100 mL: Contains goat S€ BS, Triton X-100®, and 2-
chloroacetamide.

10X Plate Wash Buffer, 125 mL: ai BS, Tween 20®, and 2-
chloroacetamide.

Substrate, 0.6 ml: Cont %methylbenzidine (TMB), and dimethyl
sulfoxide (DMSO).

Substrate Buffegf’'50 mL\Contains citrate/acetate buffer, hydrogen
peroxide, and 2schloroacetamide.

Stop Sold mL: Proprietary formulation.
Plat: s¥10
Resealable Plastic Bags: 1

** Triton X-100-and ProClin 300=are registered trademarks of Rohm and
Haas. Tween 20»is a registered trademark of Imperial Chemical
Industries.

Materials Required but Not Supplied:

221

2.2.2

2.2.3

224

Disposable gloves
Validated adjustable micropipettes, single and multichannel
Test tubes and racks for preparing specimen and control dilutions

Graduated cylinders and assorted beakers
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2.2.5 Validated automatic microplate washer or manual vacuum aspiration
equipment

2.2.6 Validated incubator for 37°C +1°C
2.2.7 Validated microplate reader
2.2.8 Timer

2.2.9 1% sodium hypochlorite as disinfectant. May be prepared from household
bleach

2.3 Distilled or deionized water

3. PRECAUTIONS
3.1 Prior to performing the assay, carefully read all tions.

3.2 Use universal precautions when handling ts and test specimens.*

3.3 To avoid cross-contamination, use sep tips for each specimen.

3.4 When testing potentially infectiousihu pecimens, adhere to all applicable
local, state and federal regulati régarding the disposal of biohazardous
materials.

3.5 HIV-1 p24 Antigen Standard ins sodium azide as a preservative. Sodium
azide may react with_lead or copper pipes to form explosive metal azides. Flush

pipes with large ie ater upon disposal to prevent azide buildup in
drains.

3.6 Stop Solutio ins hydrochloric acid which may cause severe burns. In case
of contact witRfeyes or skin, rinse immediately with water and seek medical
assistance.

3.7 Wear protective clothing and eye wear.

3.8 Human source material used in the manufacture of the HIV-1 Detector Antibody
has been tested and found negative for Hepatitis B surface antigen. The viral
lysate used to prepare the HIV-1 p24 Antigen Standard has been inactivated by
chemical disruption and heating. Handle these reagents as if capable of
transmitting infectious agents. MMWR, June 24, 1988, Vol. 37, No. 24, pp. 377-
382, 387-388

4. PREPARATION OF REAGENTS
4.1 HIV-1 p24 Detector Antibody: Add 11.0 mL of Detector Antibody Diluent to

the bottle of HIV-1 p24 Detector Antibody. Mix or rock the suspension gently
for at least 1 hour. Reconstituted reagent can be stored for one week at 2 - 8°C.
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4.2

4.3

4.4

4.5

Alternatively, the reconstituted HIV-1 p24 Detector Antibody can be divided into
aliquots and frozen at -20°C.

HIV-1 p24 Antigen Standard: Prepare a series of six standards from the HIV-1
p24 Antigen Standard. Use the dilution scheme in Table 1. Any diluted HIV-1 p24
Antigen Standard remaining after the completion of the assay should be
disinfected and discarded. Do not save diluted reagent.

Tabla 1
Praparation of HI'I-J-1 p24 Antigen Standand
Standard Concentration HIV-1 p24 Antigen Assay
Number of HIV-1 p2d Standard {pl} Diluent {uli
{paiml)
1 125.0 50 Q50
2 625 500 of #1 500
3 21.3 500 of #2 500
4 15,6 500 of #2 500
5 7.8 500 of #4 500
5] 1] X 500

e kit standards in this

Id be used with culture
plasma samples. The
400pg/mL standard should be diluted w! dildent provided by the VQA
Laboratory to achieve final concentgations,of 2.5 to 100pg p24/mL. The diluent
may be used for the negative sample L). The MCC control should be
used undiluted. Lysis buffer sh rrN‘be added to the standard curve, but
should be added to the MC@,co inthe same manner as the unknown culture

samples (NOTE: the lysi must be diluted 1:125 in PBS prior to adding to
MCC and culture superfiatants- See the note in the reagents section).

Streptavidin-Per,
Peroxidase Wor
dilution sch i

S d Substrate: To prepare the Streptavidin-
ion and the Substrate Working Solution, use the
ble 2. Use Substrate Working Solution within 15 minutes of

its preparati iluted Substrate Working Solution and Streptavidin-
Peroxidase king Solution remaining after the completion of the assay must
be discarded.
Table
Praﬁrsti:nn oif Stﬁavidin-Pemx idass W-:nrking Salution and Substrate Wiorking Solution
Numbear Solgtion
of Strips | Streptavidin Assay Substrate Substrate
Lzed l:neroxidas-e-'Hl'- Ciiluent mil {pli Buffer imil
3 40 4.0 40 4.0
5] 70 7.0 70 7.0
2] 100 10.0 100 10.0
12 120 12.0 120 12.0
_ __ _ _

Plate Wash Buffer: Dilute 10X Plate Wash Buffer 1:10 in distilled or deionized
water prior to use. 1X Plate Wash Buffer may be stored at 2° - 8°C for up to 1
week. Additional bottles of 10X Plate Wash Buffer (ZMC Catalog #: 0801060)
may ordered.
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5.

TEST PROCEDURE

When assaying serum or plasma samples, sensitivity may be increased by using the
RETRO-TEK HIV-1 p24 ICJ/CRxKit, (ZMC Catalog #: 0801096) to dissociate possible
immune complexes. Reactive specimens should be confirmed using the IC/CRxKit
confirmatory reagents. Allow all reagents to reach room temperature before use. Label
test tubes to be used for the preparation of standards and specimens. Label each strip
on its end tab to identify the strips should they become detached from the plate frame
during the assay. If the entire 96 well plate will not be used, remove surplus strips from
the plate frame. Place surplus strips and desiccant into the Resealable Plastic Bag, seal
and store at 2-8°C.

Instructions for using the LDMS to generate a template and assay samples may be
viewed in the LDMS manual located on their website at http://www.fstrf.org. A user must
first register in order to obtain a password to gain access to the DMC ACTG web page.
When using the LDMS, you may be required to substitute VQA standards and controls
(400pg/mL standard and media control, MCC) for the kit standards and controls. The
use of VQA standards will satisfy testing requirements for certain NIH-funded trials and
may be obtained from the Virology Quality Assessme am by ordering the controls
from the VQA website at http://aactg.s-3.com/vgaforn

5.1 Treat specimens in a test tube by pipetti
specimen and mix well.

of Lysing Buffer into 450 pL

5.2 Wash each well of the microplat
300 pL of 1X Plate Wash
inverted microplate or stgps o
no droplets remain in thie well
prior to sample adgiti

selected number of strips 6 times with
aspirate. Thoroughly blot by striking
pad of absorbent towels. Continue striking until
0 not allow washed plates to dry completely
Drying will adversely affect test results.

53 Leave one well o
for a substr lan

otiter plate empty during the assay. This well is used
ipet 200 yL of standards #1-6 into duplicate wells.

5.4 Pipet 200 uL af each specimen, as prepared in Step 1, into duplicate wells.
5.5 Cover microplate with a plate sealer and incubate as follows:

5.5.1 Overnight at 37°C + 1°C, for serum or plasma specimens treated with
RETRO-TEK HIV-1 ICx/CRx Kit.

5.5.2 Two hours or overnight at 37°C + 1°C, for untreated serum or plasma,
culture fluids or other biological specimens.

5.6 Aspirate and wash plate as described in Step 5.2.

5.7 Pipet 100 pLof reconstituted HIV-1 p24 Detector Antibody into each well,
except the substrate blank. Cover the microplate with a sealer and incubate for 1
hour at 37°C + 1°C.

5.8 Aspirate and wash plate as described in Step 5.2.
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5.9 Pipet 100 uL of the Streptavidin-Peroxidase Working Solution into each well
except the substrate blank. Cover the microplate with a sealer and incubate for
30 minutes at 37°C £ 1°C.

5.10 Aspirate and wash plate as described in Step 5.2.

5.11 Pipet 100 pL of Substrate Working Solution into all wells and incubate
uncovered for 30 minutes at room temperature (18°- 25°C). A blue color will
develop in wells containing viral antigen.

5.12 Stop the reaction by pipetting 100 uL of Stop Solution into each well. A color
change from blue to yellow will result.

5.13 Within 15 minutes, read the optical density of each well at 450 nm using a
microplate reader.

6. TEST VALIDITY

Determine the mean optical density values for eachgsta nd specimen. For the test
to be valid, it must meet the following criteria:
e The mean optical density of the 0 pg/m dagg'and the substrate blank must
be less than 0.100.
e The mean optical density of the 6 standard must be greater than or

equal to 0.500

RETRO-TEK HIV-1 ICJ/CRxKit

dissqctation, the positive control must be above the cut-

issoglated specimens and the negative control must be

complex dissociated specimens.

. After treatme CRxNeutralization Reagent, the level of the Positive
Control musinbe reduced by at least 50% and the level of the Negative Control
must be bel t-off.

Additional Validity Requirements
° For immune compl

off for immune comple

below the cut-off

7. CALCULATION AND INTERPRETATION OF RESULTS

7.1 Determine Cutoff Value:

¢ For non-immune complex dissociated serum or plasma samples, and
tissue culture samples, the cutoff value is determined by adding a
predetermined factor of 0.030 to the mean of the 0 pg/mL value from the
standard curve.

e Forimmune complex dissociated serum or plasma samples the cutoff
value is determined by adding a predetermined factor of 0.050 to the
mean of the 0 pg/ml value from the standard curve.

o Samples with absorbance values greater than or equal to the cutoff value
are considered positive. Positive results must be confirmed by retesting in
duplicate from the same sample source.
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e Specimens found to be repeatedly reactive for p24 should be confirmed
using the CRxNeutralization Procedure. Refer to Catalog #: 0801096
(RETRO-TEK IC/CRxKit).

e For confirmation of reactivity by the RETRO-TEK ICJ/CR«Kit, calculate the
percent reduction of p24 reactivity in controls and specimens using the
formula in Figure 1:

Figure 1:
% Reduction = 1- | S« (00) %100
S (00)

7.2 To Quantitate Levels of HIV-1 p24:

Using linear graph paper, plot the concentration of HIV-1 p24 Antigen Standard
(pg/ml) on the X-axis versus the mean optical densities for each standard on the
Y-axis. Then determine the concentration of HIV-1 p24 antigen in specimens by
interpolation from the standard curve. Alternativ he level of HIV-1 p24 may

e
be calculated by computer using a point-to-poi hm. Be sure to correct for
all dilutions, including the 1 to 1.1 dilution ed g the addition of Lysing

Buffer. K & 2

TYPICAL STANDARD CURVES

HIV-1 Antigan Avg. OD at 450nm
Concentration in overnight assay*
125.00 1.315
5250 0.540
31.25 0508
15,60 0.304
780 0.184
0.00 0.055
~
*2 hour assay v be less than the overnight results. Standard curves
may vary asea res f incubation time and temperature, laboratory temperature,
etc.
8. LIMITATIONS OF THE PROCEDURE

Most HIV-1 infected individuals produce antibodies to p24 antigen. The concentration
and microspecificity of these antibodies will vary from individual to individual and from
bleed to bleed. The observed level of p24 antigen in any specimen containing p24
antibodies may be affected by the following:
e Host antibodies may mask the epitope reactive with capture MAb. Consequently,
the optical density may be reduced.
¢ Host antibodies may mask epitopes that bind to the detector antibody, again
reducing the optical density.

After immune complex dissociation and neutralization, host antibodies may recombine
with p24 antigen. The recombination of host antibody with antigen is competitive with the
capture of p24 by the MAb on the solid phase and thus may mask some of the p24. The
rate of recombination is determined by the concentrations of p24 antigen and antip24
antibodies, the affinity of the antibodies, as well as temperature and time and is therefore
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10.

difficult to control. Correlation of results for specimens between repeat test runs and
among kits from different manufacturers may be adversely affected by such competitive
recombination.

REFERENCES
RETRO-TEK HIV-1 p24 Antigen ELISA package insert and all references within.

PROCEDURAL FLOW CHART

FROCEDURAL FLOW CHAR
PREPARE REAGENTS
WASH PLATE

PIPET SPECIMENS, STANDARDS
AND CONTROLS

FOR HIV-1 ICx/CRx TREATED FOR UNTREATED SERUM, PLASMA,
SERUM OR PLASMA OTHER SPECIMENS

INCUBATE OVERNIGHT INCUBATE 2 HOURS OR
AT 3T+ 1°C OWVERMNIGHT AT 37 + 1°C

WASH PLATE
PIPET DETECTOR ANTIBODY

INCUBATE 1 HOUR AT 37° % 1°C

WASH PLATE
PIPET STREPTAVIDIN PEROXIDASE SOLUTION
INCUBATE 30 MINUTES AT 37° £ 1°C

WASH PLATE

PIPET SUBSTRATE SOLUTION

INCUBATE 30 MINUTES AT ROOM TEMPERATURE

ADD STOP SOLUTION AND READ AT 450 NM

—

ZeptoMetriz Corporation
872 Main Strest
Buffalo, Mew York 14202

Office Phone: T16-282-0020
Fax: T16-882-0953
Customer Service: BO0-274-5487
winw. Zeptomstriz.com
=mail : supporti@zeptometriz.com
custesrvizeptometris. com
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Procedure: ACTG Lab Man Zeptometrix RETRO-TEK HIV1 p24 ELISA

Prepared by: ACTG Laboratory Technologist Committee

Preparation Date: 01 June 2004

Date Implemented into the Laboratory:

Updated on:

Reviewed by: Date:

Supersedes Archived Protocol: DAIDS Virology Manual for HIV Laboratories, Version January
1997
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