This article was downloaded by:

On: 16 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Immunoassay and Immunochemistry
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597271

Tournal of
Immunoassay &

Immunochemistry

A Simple Radioimmunoassay of Human Interleukin-2
T. P. Lee?; B. K. Mookerjee?; J. L. Pauly®

] 2 Department of Medicine, Veterans Administration Medical Center and State University of New York
AT at Buffalo, Buffalo, NY ® Department of Molecular Immunology, Roswell Park Memorial Institute,
# pep R ’ Buffalo, NY

I

To cite this Article Lee, T. P. , Mookerjee, B. K. and Pauly, J. L.(1988) 'A Simple Radioimmunoassay of Human Interleukin-
2', Journal of Immunoassay and Immunochemistry, 9: 2, 193 — 206

To link to this Article: DOI: 10.1080/15321818808057040
URL: http://dx.doi.org/10.1080/15321818808057040

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713597271
http://dx.doi.org/10.1080/15321818808057040
http://www.informaworld.com/terms-and-conditions-of-access.pdf

11: 58 16 January 2011

Downl oaded At:

JOURNAL OF IMMUNOASSAY, 9(2), 193-206 (1988)

A SIMPLE RADIOIMMUNOASSAY OF HUMAN INTERLEUKIN=2

T. P, Lee*, B. K. MookerJee* and J. L, Pauly+
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and State University of New York at Buffalo, Buffalo, NY
Department of Molecular Immunology, Roswell Park Memorial
Institute, Buffalo, NY

ABSTRACT

We have developed a |iqulid phase radioimmunoassay of human
interleukin=-2 which uses Inexpensive commerclially avallable
reagents exclusively. The assay Is simple, reproducible and spe-
ciflc In detecting different batches of human Interleukin-2 of
natural as well as recombinant origin, but not detecting recombin-
ant murline interleukin-2. The assay is sensitlve to a concentra-
tion of approximately 0.05 ng/ml| and can be used In measurement of
IL-2 in serum contalining culture medla. (KEY WORDS: Radio-
immunoassay, human 1L=2),

INTRODUCT |ON
InterleukIn=-2 (1L-2) Is a glycoprotein that serves as a
growth factor for actlivated T cells (1,2). There Is Intense
Interest in this hormone and in measurement of its concentratlon

In culture medla and In blological flulds. Abnormalities In the
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ability of T cells to produce and secrete IL-2 have been detected
In several pathologic states Including acquired Immunodeficlency
state (AIDS), malignancles and auto-Immune dlsorders (3,4,5).

Incubatlon of human lymphocytes with IL-2 in vitro results In the

generation of lymphoklne activated killer cells (LAK cells).
Recently, it has been shown that administration of LAK cells along
with 1L=-2 to human patlents having certaln types of advanced
metastatic malignancies leads to Impressive tumor regresslon (6).
The most commonly used bloassay depends on the abillty of
test material (culture medium) to support the growth of IL-2
dependent cel!l ilnes (7). This assay Is subject to various types
of Interference from substances present In cultures as exper Imen-
tal varlables thereby creating difficulties in assay standardlza-
tion. Measurement of IL-2 In human serum or other blological
flulds is frequentiy confounded by the presence of IL-2 Inhibitory
substances often present in such flulds (5). Therefore, there Is
need for a rellable, simple and highly sensitive assay based on
the Immuno-chemical speclficity of the structure of IL-2. Several
assays have been descrlibed, which depend on the ablllty of IL=-2 in
unknown samples to compete for binding of radiolsotope label led
IL-2 elther to cells having IL-2 receptors or to monoclonal antl-
bodies to IL-2 In ELISA type assays (5,8). Many of these assays
are dependent on the avallabllity of speclalized reagents, e.g.
monoc lonal antibodles, special cell |lnes some of which are expen-
sive, other not so readily avallable, or require complex mainten-

ance technologles or expensive klts.
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We describe here an radloimmunoassay developed by use of
commercially avallable polyclonal antibody to IL-2 and lodInated
IL-2. The assay can be set up In any laboratory, Is speciflc,
sensitive and highly reproducible, and can be performed so that

results are obtalnable In 18-24 hrs.
MATER|ALS AND METHODS

Materials:

Recombinant interleukin-2 was obtained from Cetus Corpora-
tion, Emoryville, CA. Recomblinant murine IL-2 was obtalned from
GENZME Corp., Boston, MA, Afflinlty purified natural human IL-2
obtained from human cell |ine JURKAT was kindly donated by Dr.
Richard J. Robb, DuPont Corporation, Glenolden, PA.

lodinated Interleukin-2 ([1251-1L-2], specific actlvity 38.7
uCi/ug) and tritiated thymidine (TdR-[3H], 7.6 Ci/mmol) were
obtained from DuPont-NEN, Boston, MA., Goat antibody to rabblt 1gG
and bovine serum albumin (BSA)} were obtalned from Sigma, St.
Louls, MO. Standard commerclial sources were used for general
supplles, medla, etc.

Polyclonal rabbit antlbody (purifled IgG) to human IL-2 was
obtalned from Collaborative Research Inc., Bedford, MA (Lot
#851367), supplled at concentration of 1 mg 1gG In 370 ul of
phosphate buffered saline (PBS) per vial., According to the manu-
facturer, 43 ng of this IgG fully neutralized 1 half maxImal unit

of human |L-2 of either recomblnant or natural origin by bloassay
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using TdR-[>H] Incorporation of the CTLL cell Iine. The antibody
d1d not Interact at all with recomblinant human interleukin=1 (IL-
1) In the bicassay of IL-1 activity using mouse thymocytes. Fur-

thermore, the antibody reacted equally well with recombinant or

natural human |L-2 but not at all with recombinant human IL=1 in
the ELISA assay (Mr. Andrew Lahey, Collaborative Research, lInc.,

personal communlication).

Radiolmmunoassay

Assays were performed In 5 ml (12 x 75 mm) glass tubes In a
total assay volume of 1.0 ml. For the construction of standard
curves, assay mixtures contained O.1 m| of a solution of rabbit
antlbody (1gG) against human IL-2 (commercial stock solution
dlluted 1:1000 In PBS, pH 7.4 contalning 0.02% sodium azide and
0.05% Tween 20), 0.1 m1 of ['2213-1L-2 (3 x 102 Ci/tube, 0.1 ng),
0.1 ml of unlabelled IL-2 at designated concentration diluted In
P8BS and 0.2 mI of MBS, To this was added 0.5 ml of medium 199 and
10% human blood group M serum to make the volume up t0 1 ml. For
assay of supernatant flulds of lymphocyte cultures, 0.5 m| of each
supernatant (medlum 199 + 10% human blood group AB serum) was
added to 0.5 m!| of an assay mixture that contained 0.1 mil of
rabbi+ antibody (Ig6) to human IL=2, 0.1 ml of ['211-1L-2 (3 x
10™9 Ci/tube) and 0.3 m| of PBS. Assay mixtures were Incubated
overnight at 4°C and 0.1 ml of a solution of purified rabbit IgG

(1 mg/mi) was added per tube as carrler. Rabbit 1gG was then
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preclpitated with goat antlbody to rabblt 1gG (0.1 m| of commer=~
clal stock, titer 1:16 per tube), by 4 hr Incubation at 4°C and
the mixture centrlfuged at 10,000 x g for 30 min to separate
unbound IL-2 from precipitated bound IL-2. The pellet was counted
by a gamma counter and the percentage of radioactivity bound
determined. Under these conditions, In absence of added
unlabelled I1L-2, approximately 30-40% of the ['291]-1L-2 added was
found in the precipitate fraction. The non-specific bindlng,
measured In the presence of 10,000-fold excess unlabelled |L=-2
accounted for less than 4% of the radiocactivity added.

All plpets, tips and tubes used for the RIA were first coated
with BSA by Incubation for 1 hr at 37°C with a solutlon contain-
ing 20 mg/m| BSA In a coating buffer (50 mM sodium blcarbonate,
0.02% sodium azlde, pH 9.6) followlng which they were twlce rinsed

with double distilled water.

Lymphocyte Culture

Human perlpheral blood lymphocytes were obtalned from normal
healthy velunteers by Flcoll Hypaque density gradlents as
descrlbed earller (9,10). After 3 washes, they were set up In
tube cultures (Falcon plastic tubes) in medium 199 and 10% of
autologous serum. Each tube contalned 2 x 108 lymphocytes In 4 ml
of medium (11). Phytohemagglutinin (PHA, 5 ug/ml)} and sodlum
azlde (designated concentrations) were also added. Samples were

cultured In a humidifled tissue culture incubator at 37°C. At the
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ond of 24, 48, 72 and 96 hours, duplicate cultures were terminated
by centrifugation and collectlon of supernatant flulds. The cells
were harvested at the end of 48 and 96 hours, washed (x 3) and set
up In cultures in microtiter plates (10° cells/well In 0.2 ml of
medlum 199 and 10§ autologous serum). The microcultures were
Immedlately pulsed with TdR-[>H] (0.1 uCI/well) and cultured over-
night at 37°C. The cultures were now terminated, harvested by an
automatlc device (Otto Hiller, Inc., Madison, WI) and the mean
thymidine uptake was determlined by scintillation counting as

described (9,10).

RESULTS

Neytralization of Mitogenic Effect of IL=2 by Antlbody used in the
RIA

The results of an experiment designed to determine the specl-
flcity of the rabbit antibody to human IL-2 are deplicted in Table
1. We and others have previously shown that human IL=2 is mito-
genic to a subset of T cells In normal human perlpheral blood
lymphocy tes (HPBL) (11-15) and that the mitogenlic ef fect of IL-2
is completely blocked by a monoclonal antibody directed agalinst
the [L=2 receptor In human T cells (11). We show here that the
polyclonal rabbit antibody (lgG) to human IL-2 used to develop the
radlolmmunoassay Is specific in being able to completely abrogate
the mitogenic effect of human recombinant IL=2. About 50% Inhibi-
tion (K;) of IL~2 induced (IL-2 conc. 50 u/ml) proliferative

responses occurred at a concentration of around 25 ng/ml.
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TABLE 1

Neutralization of Effect of [L-2 by Rabbit IgG antibody
to Human |L-29

1gG antibody Lymphocyte prollferative responses
concentration in TdR-[3H] uptake (mean c.p.m. + SEM)
Control -2
None 330 + 63 2779 + 414
25 x 103_ng/ml 244 ¥ 2 266 + 38
2.5 x 10° ng/ml 329 + 75 262 + 28
250 ng/ml 258 + 29 172 + 19
25 ng/ml 153 + 12 1392 + 212

a) Human perlipheral blood lymphocytes set up In micro cultures
containing 10° cellis/well in 0.2 m! of medium 199 and 10%
autologous serum, wlth or without [L-2 (50 u/ml) and deslig-
nated concentration of IgG antibody. Cultures were pulsed on
day 6 with TdR-[3H] and the mean thymidine uptake of tripli=-
cate cultures determlined on day 7.

sSpeclficity of the Assay and Standard Curve of the RIA

Figure 1 depicts the standard curve obtained from a series of
3 experliments. In these 3 separate experliments, affinlty purifled
natural human |L-2 obtalned from DuPont Corporation was used in
concentratlions Indicated In the standard curve. When recomblnant
human IL-2 obtained from Cetus Corporation was used, thls prepa-

ration ylelded a standard curve of virtually identical shape (data

not presented). The manufacturer Indicated this preparation had
the specliflc activity of 3 x 105 units/mg protein by bloassay.
The specificity of this RIA was further established by using

murlne recombinant IL-2 as an unknown sample. The RIA did not
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FIGURE 1. Standard curve of the radloimmunoassay. Small clrcles
with standard error bars represent the standard curve established
from affinity purlfied natural human IL-2. Each polnt represents
mean of 3 experiments (£ SEM). In each experiment, mean of dupli-
cate tubes was used for each concentration of IL-2. Vertical axls
deplicts binding of lodinated IL-2 to rabbit antibody in the pres-
ence of test samples, expressed as maximum binding in absence of
added unlabelled IL-2, Horizontal axis shows concentratlon of
unlabelled IL=2 used in ng/ml.

detect recombinant murine IL-2 at concentrations up to 1000 ng/ml
(data not shown). Human blood group AB serum up to a concentra-
tion of 50% dld not affect the RIA, nor did phytohemagglutinin (5

ug/ml) (data not presented).

Yalidatlon of Assay by Measurement of IL-2 Production by PHA
Stimulated Lymphocytes

Human peripheral blood lymphocytes from apparently healthy
laboratory personnel were set up In culture in Falcon plastlic

tubes (2 x 108 lymphocytes In 4 ml of medium 199 and 10% autolo-
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gous serum). Cultures were started wlth or without PHA (5 ug/ml),
and PHA plus sodium azide In 2 concentrations (0.01, and 0.001%).
At designated times following the Initlatlon of these cultures
(days 1, 2, 3 and 4), control and PHA-stimulated cultures were
terminated, the supernatant flulds separated by centrifugation and
assayed for presence of |L-2, as depicted In Figure 2. TdR-[3H]
uptake of these cells were also determined at days 2 and 4. It can
be seen that detectable amounts of IL-2 were present In the PHA
stimulated cultures at the end of 24 and 48 hours. The amount of
IL=2 in supernatant fluids of stimulated cultures decllined and
were no longer detectable by 72 hours or later. |L-2 activity was
not detectable at any time In the supernatant fluids of the cor-

responding unstimulated control cultures. The IL-2 levels In

supernatant fluids of PHA stimulated human lymphocyte cultures
performed In the presence of sodlum azlde ylelded results very
simllar to those reported by Feldman et al. (16). Thus, 0.001%
azlde significantly augmented the concentration of 1L-2 detectable
at the end of 24 hours and thls level was malntalned in the
supernatant flulds at the end of 48, 72 and 96 hours. TdR-[>H]
uptake of PHA stimulated lymphocytes was signiflicantly inhiblted
by azide concentratlons of 0.01%, thymidine Incorporation at 48
and 96 hours was totally abrogated. However, the amount of |L-2
detectable In the supernatant was higher than that without azlide
and that wlth 0.001% azide, the concentration being highest in the

supernatant at 96 hours.
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FIGURE 2. Klnetics of IL-2 production and cell proliferation.
The graph on the left hand side (A) deplcts IL-2 concentration
measurable In supernatant flulds of human lymphocyte cultures,
while the graph on the right hand side (B) deplcts thymidine
uptake by lymphocytes after deslgnated periods of culture (plotted
on horizontal axis for both graphs). (A) Each point represents
mean IL-2 concentratlion of supernatants In ng/ml, plotted on
vertical axls. (B) Each polnt represents mean thymlidine uptake of
triplicate cultures, vertical axis depicting thymldine uptake In
cepem. (x 10=3), For both graphs (A and B) open and closed cir-
cles represent unstimulated and PHA stimulated Iymphocytes,
respectively, both cultured In absence of sodium azlde, while
triangles and squares represent that of PHA stimulated lymphocytes
cultured In the presence of 0.001 and 0.01% sodium azlde,
respectively.
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DISCUSSION

Several methods for measurement of IL-2 In blological flulds
or culture medla have been described, e.g. biological assay depen-
dent on survival and growth of IL-2 dependent cell Ilnes (7),
competitive binding of isotoplcally labelled I1L-2 to Its recep-
tor(s) (5), sandwich radioimmunoassay using a monoclonal antibody
that can detect IL-2 bound to a receptor on hematopoletic cell
ITne (8), etc. IL~2 has been used In clinlcal trials in AIDS, and
is galning increasing acceptance In therapy of malignant disease
(3,6). Therefore, the need for relatively simple methods that
utllize readlly avallable reagents for purposes of correlating
levels of IL=2 in serum or in blological fluids wlith cllinical

parameters In different dlseases which may be expected to

Increase. We descrlbe here a radloimmunoassay which uses Inexpen=-
slve commerclally avallable reagents exclusively, and Is highly
sensitive, reproducible and simple to perform. |t can also meas-
ure IL-2 In serum containing culture media, not being affected by
serum or additlves such as PHA.

The standard curve il lustrated In Figure 1 suggests that the
maximum sensitivity of the assay Is the detection of IL-2 at con-
centrations of about 0.05 ng/ml. The bloassays descrlbed origlin-
ally by Glllis et al. can accurately quantitate IL-2 down to a
concentration of 0.2 ng/ml. The sandwich ELISA described by
Gehman and Robb Is much simpler than the bloassay, but Is not as

sensitlive, being able to measure IL-2 concentrations over the



11: 58 16 January 2011

Downl oaded At:

204 LEE, MOOKERJEE, AND PAULY

range of 10 ng/ml to 10° ng/ml (5). The commerclally avallable
ELISA kit marketed by GENZYME (Intertest) can measure IL-2 to 0.05
ng/ml. Thus, the RIA technique described In this manuscript is at
least as sensitive as any avallable at this time. As with other
Immunochemical assays, the described assay Is easy to standardize
and is not affected by inhibltory or stimulatory effects of elther
contaminating or blologlcally produced substances simuitaneously
present in the sample. In additlon, the assay can be performed
more qulckly compared to the 3-6 days needed to complete the
bloassay and offers much greater range for the same number of
sample dilutlons. The described assay Is specific In detecting
human 1L-2 of both natural and recombinant origin, but not detec-
tIng murine recombinant |L-2.

The results presented conflrm and extend the report of
Feldman et al., that sodlium azide at concentrations of 0.01 and
0.001% significantly Increases the amount of IL-2 detectable In
supernatants of PHA stimulated lymphocytes (16). These workers
attributed this elther to Increased production due to deregula-
tlon, Inhibltion of actlion of regulatory cells or factors, or to

under utillzation of IL-2 In the presence of azlide.
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