
DESCRIPTION

Species Reactivity Human

Specificity Detects human ICAM-1/CD54 in direct ELISAs and Western blots. ICAM-1/CD54 has been screened using CHO cells transfected with cDNAs
for ICAM-1, VCAM-1, and E-Selectin. ICAM-1/CD54 was shown to be only reactive with ICAM-1.

Source Polyclonal Goat Serum

Purification N/A

Immunogen  Chinese hamster ovary cell line CHO-derived recombinant human ICAM‑1/CD54
Extracellular domain

Formulation Lyophilized from a 0.2 μm filtered solution in Serum.

APPLICATIONS

Please Note: Optimal dilutions should be determined by each laboratory for each application. General Protocols are available in the Technical Information section on our website.

 Recommended
Concentration

Sample

Western Blot 1:1000 dilution Ramos human Burkitt's lymphoma cell line and Raji
human Burkitt's lymphoma cell line

Immunocytochemistry 1:600 dilution See Below

Immunohistochemistry 1:300 dilution Immersion fixed paraffin-embedded sections of
human kidney

Knockout Validated ICAM‑1/CD54 is specifically detected in the parental Ramos human Burkitt's lymphoma cell line but is not
detectable in knockout Ramos human Burkitt's lymphoma cell line.

DATA

Western Blot

Detection of Human ICAM-
1/CD54 by Western Blot.
Western blot shows lysates of
Ramos human Burkitt's lymphoma
cell line and Raji human Burkitt's
lymphoma cell line. PVDF
membrane was probed with
1:1000 µg/mL of Goat Anti-Human
ICAM-1/CD54 Polyclonal Antibody
(Catalog # BBA17) followed by
HRP-conjugated Anti-Goat IgG
Secondary Antibody (Catalog #
HAF017). A specific band was
detected for ICAM-1/CD54 at
approximately 90 kDa (as
indicated). This experiment was
conducted under reducing
conditions and using Western Blot
Buffer Group 1.

Immunocytochemistry

ICAM-1/CD54 in A431 Human
Cell Line. ICAM-1/CD54 was
detected in immersion fixed A431
human epithelial carcinoma cell
line using Goat Anti-Human
ICAM-1/CD54 Polyclonal Antibody
(Catalog # BBA17) at 1:600
dilution for 3 hours at room
temperature. Cells were stained
using the NorthernLights™ 557-
conjugated Anti-Goat IgG
Secondary Antibody (red; Catalog
# Catalog # NL001) and
counterstained with DAPI (blue).
Specific staining was localized to
plasma membrane. View our
protocol for Fluorescent ICC
Staining of Cells on Coverslips.

Knockout Validated

Western Blot Shows Human
ICAM-1/CD54 Specificity by
Using Knockout Cell Line.
Western blot shows lysates of
Ramos human Burkitt's lymphoma
cell line and human ICAM-1/CD54
Ramos human Burkitt's lymphoma
cell line (KO). PVDF membrane
was probed with 1:1000 µg/mL of
Goat Anti-Human ICAM-1/CD54
Polyclonal Antibody (Catalog #
BBA17) followed by HRP-
conjugated Anti-Goat IgG
Secondary Antibody (Catalog #
HAF017). A specific band was
detected for ICAM-1/CD54 at
approximately 90 kDa (as
indicated) in the parental Ramos
human Burkitt's lymphoma cell
line, but is not detectable in
knockout Ramos human Burkitt's
lymphoma cell line. GAPDH

Immunocytochemistry/ Immunofluorescence

Detection of Human ICAM-
1/CD54 by
Immunocytochemistry/Immuno
fluorescence Requirement of
NF-κB activation for cytokine-
mediated reductions in TEER.A:
Concentration-dependent
inhibition of induction of ICAM-1
expression by IκK-β-inhibitor
Bay11, confirming the effect of
Bay11 on TNF induction of NF-
κB-dependent genes. Conditions
are lane 1, DMSO Control; lanes,
2, 3, 4 and 5, Bay11 at 0.375, 0.75,
1.5 and 3.0 μM, respectively all
after 0.8 ng/ml TNF for 16 hours.
B: Effect of Bay11 concentration on
the TNF-induced TEER decrease.
ECIS analysis. X-axis: Duration of
0.8 ng/ml TNF treatment. Y-axis:
TEER (ohms) normalized to basal
barrier level prior to addition of
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(Catalog # AF5718) is shown as a
loading control. This experiment
was conducted under reducing
conditions and using Western Blot
Buffer Group 1.

TNF. TEER levels were not
affected by these concentrations of
Bay11 in the absence of TNF (not
shown). The corrected basal
TEER for this experiment was 69.9
± 1.3 Ω·cm2. n = 6,6,6,6. C:
Effects of SR-IκB dominant
negative overexpression on
HDMEC barrier responses.
Upper panel: A time course of
TNF treatment (1 ng/ml for 12 h)
in control-transduced (black trace)
and SR-IκB-transduced (red
trace) HDMEC. n = 4,4. Lower
panel: A time course of thrombin
(1 U/ml for 12 h) in control-
transduced (black trace) and SR-
IκB-transduced (red trace)
HDMEC. The corrected basal
TEER for this experiment was 72.4
± 0.9 Ω·cm2 for SR-IκB-
transduced HDMEC and 80.0 ±
0.7 Ω·cm2 for vector control-
transduced HDMEC. n = 3,3.
Note that the phase 1 and phase 2
decreases initiated by TNF are
markedly inhibited in SR-IκB-
relative to control-transduced
HDMEC but that thrombin-
induced TEER decreases are
similar in the same control- and
SR-IκB-transduced HDMEC
lines. D: Effects of Bay11 (used at
1 or 3 μM as labeled) on
disruption of CL5 staining by 6
hours of TNF at 10 ng/ml.
Morphometric measurements of
TNF-induced disruption of CL5
junctional staining as described in
the Methods (left).
Immunofluorescence images
representative of those used to
assess the extent of disruption
(right). Anti-CL5 (green), and
anti-ICAM (red). Scale bar, 15
μm. E: Effects of SR-IκB
transduction on disruption of CL5
staining by 6 hours of TNF at 10
ng/ml. Morphometric
measurements (left) and
representative
immunofluorescence (right)
images as in (D). Anti-CL5
(green), and anti-ICAM (red).
Scale bar, 15 μm. Note that Bay 11
and SR-IκB each prevented the
induction of ICAM-1 as well as the
induction of a disrupted pattern of
anti-CL5 immunofluorescence
staining (arrows in D and E) by
TNF. F: Effects of SR-IκB
dominant negative overexpression
on IL-1β-leak (ECIS). Note that IL-
1β over a 12 hour time course was
ineffective at decreasing TEER in
SR-IκB-transduced HDMEC. The
corrected basal TEER for this
experiment was 64.5 ± 2.8 Ω·cm2
for SR-IκB-transduced HDMEC
and 59.6 ± 1.1 Ω·cm2 for vector
control-transduced HDMEC. n =
3,3. Representative of 3 (A, B and
C) or 2 (D, E and F) independent
experiments with similar results.
Image collected and cropped by
CiteAb from the following
publication
(https://dx.plos.org/10.1371/journal
.pone.0120075), licensed under a
CC-BY license. Not internally
tested by R&D Systems.
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Immunocytochemistry/ Immunofluorescence

Detection of Human ICAM-
1/CD54 by
Immunocytochemistry/Immuno
fluorescence Requirement of
NF-κB activation for cytokine-
mediated reductions in TEER.A:
Concentration-dependent
inhibition of induction of ICAM-1
expression by IκK-β-inhibitor
Bay11, confirming the effect of
Bay11 on TNF induction of NF-
κB-dependent genes. Conditions
are lane 1, DMSO Control; lanes,
2, 3, 4 and 5, Bay11 at 0.375, 0.75,
1.5 and 3.0 μM, respectively all
after 0.8 ng/ml TNF for 16 hours.
B: Effect of Bay11 concentration on
the TNF-induced TEER decrease.
ECIS analysis. X-axis: Duration of
0.8 ng/ml TNF treatment. Y-axis:
TEER (ohms) normalized to basal
barrier level prior to addition of
TNF. TEER levels were not
affected by these concentrations of
Bay11 in the absence of TNF (not
shown). The corrected basal
TEER for this experiment was 69.9
± 1.3 Ω·cm2. n = 6,6,6,6. C:
Effects of SR-IκB dominant
negative overexpression on
HDMEC barrier responses.
Upper panel: A time course of
TNF treatment (1 ng/ml for 12 h)
in control-transduced (black trace)
and SR-IκB-transduced (red
trace) HDMEC. n = 4,4. Lower
panel: A time course of thrombin
(1 U/ml for 12 h) in control-
transduced (black trace) and SR-
IκB-transduced (red trace)
HDMEC. The corrected basal
TEER for this experiment was 72.4
± 0.9 Ω·cm2 for SR-IκB-
transduced HDMEC and 80.0 ±
0.7 Ω·cm2 for vector control-
transduced HDMEC. n = 3,3.
Note that the phase 1 and phase 2
decreases initiated by TNF are
markedly inhibited in SR-IκB-
relative to control-transduced
HDMEC but that thrombin-
induced TEER decreases are
similar in the same control- and
SR-IκB-transduced HDMEC
lines. D: Effects of Bay11 (used at
1 or 3 μM as labeled) on
disruption of CL5 staining by 6
hours of TNF at 10 ng/ml.
Morphometric measurements of
TNF-induced disruption of CL5
junctional staining as described in
the Methods (left).
Immunofluorescence images
representative of those used to
assess the extent of disruption
(right). Anti-CL5 (green), and
anti-ICAM (red). Scale bar, 15
μm. E: Effects of SR-IκB
transduction on disruption of CL5
staining by 6 hours of TNF at 10
ng/ml. Morphometric
measurements (left) and
representative
immunofluorescence (right)
images as in (D). Anti-CL5
(green), and anti-ICAM (red).
Scale bar, 15 μm. Note that Bay 11
and SR-IκB each prevented the
induction of ICAM-1 as well as the
induction of a disrupted pattern of

Western Blot

Detection of Human ICAM-
1/CD54 by Western Blot
Kinetics and dose response of
distinct changes to HDMEC
barriers induced by TNF and IL-
β.A: Relationship of the early
TNF-induced TEER increase to
basal TEER levels. A plot of the
percent increase over basal TEER
values (measured at the peak of
the TNF-induced TEER increase,
mean 0.7±0.01 hours; y-axis) vs.
basal TEER (reported in ohms
and read on a 96W20idf ECIS
array; x-axis). TNF concentration
was 20 ng/ml. The inverse
correlation of basal TEER to the
early TEER increase is
statistically significant by a two-
tailed Pearson analysis (p = 0.021
in 10 independent experiments). B:
TNF induction of an early TEER
rise and a bi-phasic TEER
decrease. Labels indicate the peak
of the early TEER increase and
two distinct phases of TEER
decrease (as nadirs to phases 1
and 2). X-axis, duration of
incubation in 20 ng/ml TNF (units,
hours); y-axis, in units of
normalized TEER calculated as a
ratio of TEER measurements
taken post-TNF to the basal TEER
level read before adding TNF,
which is set at 1.0 (for a further
explanation, please see Methods).
The corrected basal TEER for this
experiment was 63.7±1.2 Ω·cm2. n
= 4,8 for vehicle, TNF. C:
Relationship of TNF concentration
to the decrease in TEER
measured at the observed nadirs
to phase 1 and phase 2. Example
of data used to calculate EC50
values. Goodness of the non-linear
regression curve fits are
expressed as R-squared values.
The corrected basal TEER for this
experiment was 80.7± 0.8 Ω·cm2.
D: Recovery of HDMEC barrier
integrity relative to TNF
concentration. TEER values show
an inverse concentration-
dependent recovery from phase 2
nadir levels (red trace) to pre-
TNF basal levels in the continuous
presence of TNF for 18 hours
(black trace). The corrected basal
TEER for this experiment was 57.5
± 0.5 Ω·cm2. E: Effect of TNFR1
siRNA knockdown on TNF leak.
Immunoblot analysis of siRNA
silencing of TNFR1 expression
confirmed by an inhibition of
ICAM-1 expression (left) and
ECIS analysis of the requirement
for TNFR1 in TNF leak (right, y-
axis TEER normalized to T0). The
corrected basal TEER for this
experiment was 75.6 ± 2.2 Ω·cm2
for TNFR1 siRNA-transfected
HDMEC and 81.0 ± 1.2 Ω·cm2 for
negative control siRNA-
transfected HDMEC. Mean values
are indicated by horizontal bars, n
= 3,3) each at 10 hours of TNF at
0.8 ng/ml. MW, protein apparent
molecular weight in kDa. F) Time
course of discrete IL-β-induced
changes in TEER (ECIS plot).
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anti-CL5 immunofluorescence
staining (arrows in D and E) by
TNF. F: Effects of SR-IκB
dominant negative overexpression
on IL-1β-leak (ECIS). Note that IL-
1β over a 12 hour time course was
ineffective at decreasing TEER in
SR-IκB-transduced HDMEC. The
corrected basal TEER for this
experiment was 64.5 ± 2.8 Ω·cm2
for SR-IκB-transduced HDMEC
and 59.6 ± 1.1 Ω·cm2 for vector
control-transduced HDMEC. n =
3,3. Representative of 3 (A, B and
C) or 2 (D, E and F) independent
experiments with similar results.
Image collected and cropped by
CiteAb from the following
publication
(https://dx.plos.org/10.1371/journal
.pone.0120075), licensed under a
CC-BY license. Not internally
tested by R&D Systems.

Note that like TNF, IL-β (20
ng/ml) produced an initial small
rise in TEER followed by two
distinct phases of TEER
decrease. The corrected basal
TEER for this experiment was 72.0
± 1.5 Ω·cm2. n = 3,3.
Representative of 10 (A), 12 (B), 3
(C, D and F) or 2 (E) independent
experiments with similar results.
Image collected and cropped by
CiteAb from the following
publication
(https://dx.plos.org/10.1371/journal
.pone.0120075), licensed under a
CC-BY license. Not internally
tested by R&D Systems.

Western Blot

Detection of Human ICAM-
1/CD54 by Western Blot Effects
of TNF on the actin cytoskeleton
and MLC phosphorylation.A)
Analysis of the effects of TNF on
actin/CL5 co-localization. Post-
confluent HDMEC monolayers
immunostained with anti-CL5 and
phalloidin-stained for actin were
imaged by fluorescence
microscopy and analyzed for co-
localization as described.
Actin/CL5 co-localization was lost
after TNF treatment for 8 hours at
0.8 ng/ml, resulting in a
statistically significant difference
in the Pearson correlation co-
efficient (y-axis) by two-tailed t-
test. B) Immunofluorescence
microscopy representative of the
data in Fig. 4. Co-localization of
the cortical actin cytoskeleton with
junctional CL5 in DMSO control
HDMEC (arrow in left panel;
phalloidin staining, red; anti-CL5,
green) is dissociated by TNF
(center panel), a change
prevented by Bay11 (right panel).
Scale bar, 15 μm. C) Time course
of TNF-induced changes in MLC
(Thr18/Ser19) phosphorylation
and ICAM-1 levels measured by
immunoblotting with controls for
total MLC and for β-actin. TNF
treatment for the times indicated
was at 10 ng/ml. D) Dose
response of TNF-induced
changes in phospho-MLC levels
assessed by immunoblot analysis.
HDMEC lysates were harvested at
6 hours of TNF. E) Effect of Bay11
on changes in P-MLC levels
induced by TNF. Bay-11 was used
at a 3 μM concentration. F) Effect
of SR-IκB on changes in P-MLC
levels induced by TNF. In E and F)
TNF treatment was for 6 hours at
0.8 ng/ml. Note that Bay11 and
SR-IκB each inhibit TNF-induced
increases in ICAM-1 protein
levels as well as MLC
phosphorylation. Representative of
2 (B, E) or 3 (C, D, F)
independent experiments with
similar results. Image collected
and cropped by CiteAb from the

Western Blot

Detection of Human ICAM-
1/CD54 by Western Blot
Requirement of NF-κB activation
for cytokine-mediated reductions in
TEER.A: Concentration-
dependent inhibition of induction of
ICAM-1 expression by IκK-β-
inhibitor Bay11, confirming the
effect of Bay11 on TNF induction
of NF-κB-dependent genes.
Conditions are lane 1, DMSO
Control; lanes, 2, 3, 4 and 5, Bay11
at 0.375, 0.75, 1.5 and 3.0 μM,
respectively all after 0.8 ng/ml
TNF for 16 hours. B: Effect of
Bay11 concentration on the TNF-
induced TEER decrease. ECIS
analysis. X-axis: Duration of 0.8
ng/ml TNF treatment. Y-axis:
TEER (ohms) normalized to basal
barrier level prior to addition of
TNF. TEER levels were not
affected by these concentrations of
Bay11 in the absence of TNF (not
shown). The corrected basal
TEER for this experiment was 69.9
± 1.3 Ω·cm2. n = 6,6,6,6. C:
Effects of SR-IκB dominant
negative overexpression on
HDMEC barrier responses.
Upper panel: A time course of
TNF treatment (1 ng/ml for 12 h)
in control-transduced (black trace)
and SR-IκB-transduced (red
trace) HDMEC. n = 4,4. Lower
panel: A time course of thrombin
(1 U/ml for 12 h) in control-
transduced (black trace) and SR-
IκB-transduced (red trace)
HDMEC. The corrected basal
TEER for this experiment was 72.4
± 0.9 Ω·cm2 for SR-IκB-
transduced HDMEC and 80.0 ±
0.7 Ω·cm2 for vector control-
transduced HDMEC. n = 3,3.
Note that the phase 1 and phase 2
decreases initiated by TNF are
markedly inhibited in SR-IκB-
relative to control-transduced
HDMEC but that thrombin-
induced TEER decreases are
similar in the same control- and
SR-IκB-transduced HDMEC
lines. D: Effects of Bay11 (used at
1 or 3 μM as labeled) on
disruption of CL5 staining by 6
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following publication
(https://dx.plos.org/10.1371/journal
.pone.0120075), licensed under a
CC-BY license. Not internally
tested by R&D Systems.

hours of TNF at 10 ng/ml.
Morphometric measurements of
TNF-induced disruption of CL5
junctional staining as described in
the Methods (left).
Immunofluorescence images
representative of those used to
assess the extent of disruption
(right). Anti-CL5 (green), and
anti-ICAM (red). Scale bar, 15
μm. E: Effects of SR-IκB
transduction on disruption of CL5
staining by 6 hours of TNF at 10
ng/ml. Morphometric
measurements (left) and
representative
immunofluorescence (right)
images as in (D). Anti-CL5
(green), and anti-ICAM (red).
Scale bar, 15 μm. Note that Bay 11
and SR-IκB each prevented the
induction of ICAM-1 as well as the
induction of a disrupted pattern of
anti-CL5 immunofluorescence
staining (arrows in D and E) by
TNF. F: Effects of SR-IκB
dominant negative overexpression
on IL-1β-leak (ECIS). Note that IL-
1β over a 12 hour time course was
ineffective at decreasing TEER in
SR-IκB-transduced HDMEC. The
corrected basal TEER for this
experiment was 64.5 ± 2.8 Ω·cm2
for SR-IκB-transduced HDMEC
and 59.6 ± 1.1 Ω·cm2 for vector
control-transduced HDMEC. n =
3,3. Representative of 3 (A, B and
C) or 2 (D, E and F) independent
experiments with similar results.
Image collected and cropped by
CiteAb from the following
publication
(https://dx.plos.org/10.1371/journal
.pone.0120075), licensed under a
CC-BY license. Not internally
tested by R&D Systems.
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Western Blot

Detection of Human ICAM-
1/CD54 by Western Blot Effects
of ROCK inhibitors H-1152 and Y-
27632 on TNF-induced MLC
phosphorylation, actin and CL5
reorganization and the fall in
TEER.A) Immunoblot analysis of
the effects of H-1152 (top) or Y-
27632 (bottom) concentration on
induction of MLC phosphorylation
at 6 hours of 0.8 ng/ml TNF. B)
Fluorescence microscopy analysis
of the effects of H-1152 or Y-
27632 (at 10 μM concentrations)
on TNF-induced actin re-
organization. Actin visualized by
phalloidin staining. Note that
changes to the peripheral pattern
of cortical actin at 6 hours of 0.8
ng/ml TNF treatment are inhibited
by H-1152 and by Y-27632
(arrows). Scale bar, 15 μm. C)
Top: Morphometric analysis of the
effects of H-1152 (at
concentrations of 2 or 20 μM,
triangles and inverted triangles,
respectively), and Y-27632 (at
concentrations of 1 or 10 μM,
squares and diamonds) on
disruption of CL5 junctional
staining at 6 hours of 0.8 ng/ml
TNF. Open symbols, no TNF,
closed symbols, plus TNF. Below:
Examples of the morphometrically
assessed immunofluorescence
microscopy images. Note that CL5
staining disorganized by TNF in
vehicle control appears condensed
and contiguous in the presence of
both ROCK inhibitors (arrows).
Scale bar, 15 μm. D) Effects of H-
1152 and Y-27632 on the phase 1
and phase 2 TEER decreases
induced by TNF. Starting at T0,
HDMEC plated on ECIS 96-well
arrays received a 1 hour pre-
treatment with vehicle (top panel, n
= 4, 4) or with a ROCK inhibitor,
either H-1152 (at 1 or 10 μM,
middle panel, n = 6, 6) or Y-27632
(at 1 or 10 μM, bottom panel, n =
6, 6). One hour later 0.8 ng/ml
TNF or (top panel only) vehicle
was added, indicated by the
vertical dashed lines. The
corrected basal TEER for this
experiment was 67.8 ± 0.4 Ω·cm2.
E) Immunoblot analysis of the
effects of H-1152 and Y-27632 on
TNF-induced ICAM expression.
Protein lysates were from
HDMEC pre-treated with H-1152
(1 or 10 μM) or Y-27632 (1 or 10
μM) then TNF, 0.8 ng/ml for 6 h.
Representative of 4 (A), 3 (B, D,
E) and 2 (C) independent
experiments with similar results.
Image collected and cropped by
CiteAb from the following
publication
(https://dx.plos.org/10.1371/journal
.pone.0120075), licensed under a
CC-BY license. Not internally
tested by R&D Systems.
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PREPARATION AND STORAGE

Reconstitution Reconstitute in 0.5 mL of sterile water.

Shipping The product is shipped at ambient temperature. Upon receipt, store it immediately at the temperature recommended below.

Stability & Storage Use a manual defrost freezer and avoid repeated freeze-thaw cycles.

12 months from date of receipt, -20 to -70 °C as supplied.
1 month, 2 to 8 °C under sterile conditions after reconstitution.
6 months, -20 to -70 °C under sterile conditions after reconstitution.

BACKGROUND

Intercellular Adhesion Molecule-1 (ICAM-1, CD54) binds the leukocyte integrins LFA-1 and Mac-1. ICAM-1 expression is weak on leukocytes, epithelial and resting
endothelial cells, as well as some other cell types, but expression can be stimulated by IFN-γ, TNF-α, IL-1β and LPS.

Soluble ICAM-1 is found in a biologically active form in serum, probably as a result of proteolytic cleavage from the cell surface, and is elevated in patients with
various inflammatory syndromes such as septic shock, LAD, cancer and transplantation.

References: 
1. Pigott, R. and C. Power, 1993, The Adhesion Molecule Facts Book, pp. 74. Academic Press.
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