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Abstract
Tumor necrosis factor (TNF)-α is a proinflammatory cytokine active in the brain. Etanercept, the
TNF decoy receptor (TNFR), does not cross the blood-brain barrier (BBB). The TNFR was re-
engineered for BBB penetration as a fusion protein with a chimeric monoclonal antibody (MAb)
against the mouse transferrin receptor (TfR), and this fusion protein is designated cTfRMAb-
TNFR. The cTfRMAb domain of the fusion protein acts as a molecular Trojan horse and mediates
transport via the endogenous BBB TfR. To support future chronic treatment of mouse models of
neural disease with daily administration of the cTfRMAb-TNFR fusion protein, a series of
pharmacokinetics and brain uptake studies in the mouse was performed. The cTfRMAb-TNFR
fusion protein was radiolabeled and injected into mice via the intravenous, intraperitoneal (IP), or
subcutaneous (SQ) routes of administration at doses ranging from 0.35 to 10 mg/kg. The
distribution of the fusion protein into plasma following the IP or SQ routes was enhanced by
increasing the injection dose from to 3–10 mg/kg. The fusion protein demonstrated long
circulation times with high metabolic stability following the IP or SQ routes of injection. The IP or
SQ routes produced concentrations of the cTfRMAb-TNFR fusion protein in brain that exceed by
20- to 50-fold the concentration of TNFα in pathologic conditions of the brain. The SQ injection
is the preferred route of administration, as the level of cTfRMAb fusion protein produced in brain
is comparable to that generated with intravenous injection, and at a much lower plasma area under
the concentration curve of the fusion protein as compared to IP administration.
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Introduction
Etanercept, a tumor necrosis factor (TNF)-α receptor (TNFR):Fc fusion protein, is a
biologic tumor necrosis factor inhibitor (TNFI). The biologic TNFIs are widely used in
clinical medicine for treatment of inflammation of peripheral organs.1 No biologic TNFIs
are used to treat diseases of the brain, because large molecule drugs do not readily cross the
blood-brain barrier (BBB). In the case of etanercept, a prior study shows that this biologic
TNFI does not cross the BBB.2 However, TNFα is a proinflammatory cytokine in multiple
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brain disorders, including acute conditions such as traumatic brain injury3 or stroke, 4 or
chronic conditions, such as Alzheimer’s disease5 or Parkinson’s disease (PD).6

Biologic TNFIs can be made transportable across the BBB by re-engineering the molecules
as fusion proteins with BBB molecular Trojan horses (MTH). The latter undergo receptor-
mediated transport across the BBB via transport on endogenous peptide receptors such as
the insulin receptor or transferrin receptor.7 A BBB MTH specific for the mouse is a
genetically engineered chimeric monoclonal antibody (MAb) against the mouse transferrin
receptor (TfR), designated the cTfRMAb.8 A BBB-penetrating form of etanercept was
engineered by fusion of the extracellular domain of the human type II TNFR to the carboxyl
terminus of the heavy chain of the cTfRMAb, and this fusion protein is designated
cTfRMAb-TNFR.9 The cTfRMAb-TNFR fusion protein binds TNFα with the same affinity
as etanercept.10 The cTfRMAb-TNFR fusion protein binds the TfR on the mouse BBB, and
the brain uptake of the cTfRMAb-TNFR fusion protein is high in the mouse, 2.8 ± 0.5 % of
injected dose (ID)/gram brain.9 Intravenous (IV) administration of the cTfRMAb-TNFR
fusion protein is neuroprotective in both acute brain disorders, such as stroke,11 or chronic
neural conditions, such as experimental PD.10 Conversely, IV etanercept has no therapeutic
effect in either stroke11 or PD10 because etanercept does not cross the BBB.2

Treatment of a chronic neural disease such as PD with the cTfRMAb-TNFR fusion protein
in the mouse employed twice weekly IV administration.10 However, the cTfRMAb-TNFR
fusion protein is rapidly removed from plasma after IV administration with a mean residence
time of 105 ± 12 minutes.9 Therefore, a more sustained therapeutic effect may be achieved
for chronic neural disease with daily treatment of the fusion protein. A preferred route of
administration for daily treatment of a neural disease with the IgG fusion protein is via
subcutaneous (SQ) or intraperitoneal (IP) injection. However, the systemic bioavailability,
plasma stability, and brain uptake of an IgG fusion protein following either the SQ or IP
route of administration has not been previously evaluated. The purpose of the present
investigation was to determine the plasma pharmacokinetics, fusion protein stability in
plasma, and brain uptake of the cTfRMAb-TNFR fusion protein administered at dose levels
ranging from 0.3 to 10 mg/kg via the IV, SQ, and IP routes of administration in the mouse.

Experimental Section
Radiolabeling of Fusion Protein

The cTfRMAb-TNFR was expressed by stably transfected Chinese hamster ovary cells
grown in serum free medium, and purified by protein G affinity chromatography as
described previously.9 The fusion protein is a bi-functional molecule that binds the mouse
TfR with high affinity, and binds TNFα with the same affinity as etanercept.9,10 The fusion
protein was radiolabeled with [3H]-N-succinimidyl propionate (American Radiolabeled
Chemicals, St. Louis, MO) as described previously.9 The radiolabeled protein was purified
with a 1.0 × 30 cm Sephadex G-25 column with an elution buffer of 0.01 M sodium acetate/
0.14 M NaCl, pH 5.5 (acetate buffered saline or ABS). The cTfRMAb-TNFR was
radiolabeled to a specific activity of 0.6 μCi/μg and a trichloroacetic acid (TCA)
precipitability of 95%. The [3H]-cTfRMAb-TNFR fusion protein was buffer exchanged in
ABS using an Ultra-15 microconcentrator (Millipore, Bedford, MA), which resulted in a
final TCA precipitability of >99%.

Systemic Injection and Brain Uptake in the Mouse
Adult male C57BL/6J mice weighing 25–27 g were obtained from The Jackson Laboratory
(Bar Harbor, ME). All procedures were carried out in accordance with the Guide for the
Care and Use of Laboratory Animals (Institute of Laboratory Animal Resources, 1996) as
adopted and promulgated by the National Institutes of Health. The [3H]-cTfRMAb-TNFR
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fusion protein was injected in different experiments via the intravenous (IV), the
intraperitoneal (IP), or subcutaneous (SQ) route in volumes of 60–100 uL per mouse. The
mice received 10 uCi of [3H]-cTfRMAb-TNFR fusion protein per injection, which was co-
mixed with unlabeled cTfRMAb-TNFR fusion protein to adjust the dose of fusion protein to
0.35, 1, 3, or 10 mg/kg for the IV injections, or 0.7, 3, or 10 mg/kg for the IP or SQ
injections. Each treatment group was comprised of 3 mice for each injection dose. For each
injection, mice were briefly anesthetized using 2% isoflurane in 30% oxygen and a 50 μl
aliquot of venous blood was collected via the retro-orbital sinus. For the IV injections, blood
was collected at 0.25, 2, 5, 15, 30, and 60 min after injection. For the IP or SQ injections,
blood was collected at 60, 180, 360, and 1440 min following injection. Blood samples were
centrifuged at 9,600g for 2 min and 10 μl of the resulting plasma was used to determine 3H
radioactivity. For the IV injections, mice were euthanized at 1 hour after injection. For the
IP or SQ injections, mice were euthanized either at 6h or 24h after injection. Following
euthanasia, cerebral hemispheres and major organs (heart, liver, kidney, spleen and lung)
were removed, weighed and processed for determination of 3H radioactivity. Each of the
plasma and tissue samples was solubilized with Soulene-350 (PerkinElmer, Waltham, MA)
at 60°C for 2 hours and counted for 3H radioactivity with Opti-Fluor O (PerkinElmer) using
a Tri-Carb 2100TR liquid scintillation counter (PerkinElmer, Downers Grove, IL).

Pharmacokinetics and Organ Uptake
Organ uptake data were expressed as (a) volume of distribution (VD, units=uL/gram), (b)
percent of injected dose (ID)/gram, or (c) organ concentration (Cb, units= μg of fusion
protein per gram organ). The organ VD is the ratio of the terminal (6 h or 24 h) organ
radioactivity [disintegrations per minute (DPM) per gram] divided by the terminal (6 h or 24
h) plasma radioactivity (DPM/μL). The organ concentration of fusion protein (μg fusion
protein/gram organ) was computed from the organ VD, the organ plasma volume (Vo), and
the terminal plasma concentration [(Cp(T)] as follows:

The organ plasma volumes in the mouse are 152 ± 35, 58 ± 12, 27 ± 3, 62 ± 14, 94 ± 8, and
6.8 ± 2.5 uL/gram, for spleen, liver, lung, kidney, heart, or brain, respectively.12 The plasma
radioactivity (DPM/mL) was alternatively expressed as %ID/mL or μg/mL. Plasma
radioactivity that was precipitable with ice-cold 10% TCA was determined at each time
point. Plasma fusion protein concentration, in μg/mL, was computed as follows: plasma
concentration = (plasma radioactivity in %ID/mL) × (μg fusion protein injected)/100.

The plasma area under the concentration curve (AUC) following IV administration was
computed with a 2-compartment model as described previously.9 The plasma AUC
following IP or SQ administration was determined with the trapezoid method as described
previously.9 The AUC was alternatively expressed as % ID·min/mL or μg·min/mL. The
plasma AUC was computed from plasma radioactivity that was TCA-precipitable.

Western Blot of Mouse Plasma
The concentration of the cTfRMAb-TNFR fusion protein in plasma was sufficiently high to
detect with Western blotting of small volumes (0.5 uL/lane) of mouse plasma obtained at 6
hours following the IP administration of 10 mg/kg of fusion protein. Mouse plasma (3 uL)
was diluted in 90 uL of reducing sodium dodecylsulfate (SDS) polyacrylamide gel
electrophoresis (PAGE) sample buffer, and 15 uL was loaded per lane of 8.6×6.7×0.1 cm 4–
15% Mini-PROTEAN® TGX™ Precast Gel (Biorad, Richmond, CA). Volumes of mouse
plasma >0.5 uL/lane overloaded the gel owing to the high concentration of plasma proteins.
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Following SDS-PAGE and electroblotting to nitrocellulose (0.45 um pore size, Biorad), the
filter was probed with a goat antibody to the type II human TNFR (R&D Systems,
Minneapolis, MN) at a concentration of 0.4 ug/mL for 60 min at room temperature, followed
by detection with a biotinylated horse anti-goat IgG secondary antibody (Vector Labs,
Burlingame, CA) at a concentration of 0.3 ug/mL for 60 min at room temperature. The
detection system used the Vectastain ABC kit with diaminobenzidine (Vector Labs). The
purified cTfRMAb-TNFR fusion protein (120 ng/lane) was applied to parallel lanes as a
positive control, along with control mouse plasma as a negative control.

Results
Intravenous administration and brain uptake

The plasma concentration of the cTfRMAb-TNFR fusion protein following IV injection is
expressed as either %ID/mL (Figure 1A) or ug/mL (Figure 1B) at 4 injection doses (0.35, 1,
3, and 10 mg/kg). The plasma AUC, expressed as either %ID·min/mL or ug·min/mL,
increases with ID (Table 1). The plasma TCA precipitability, which is a measure of fusion
protein stability, is 84 ± 2% after injection of the low dose, 0.35 mg/kg, but is 97–99% at 1
hour after injection of 1–10 mg/kg (Table 1). The brain VD, or the brain uptake (%ID/g), is
inversely related to ID (Table 2). However, the brain concentration of the cTfRMAb-TNFR
fusion protein is directly related to the ID, and peaks at 0.64 ± 0.14 ug fusion protein/gram
brain at 1 hour after an IV injection of 10 mg/kg (Table 2).

Intraperitoneal administration and brain uptake
The plasma concentration of the cTfRMAb-TNFR fusion protein following IP injection is
expressed as either %ID/mL (Figure 2A) or ug/mL (Figure 2B) at 3 injection doses (0.7, 3,
and 10 mg/kg). The maximal fusion protein plasma concentration (Cmax) is 120 ug/mL at 6
hours after IP administration of 10 mg/kg (Figure 2B), and this value is about half of the
Cmax observed immediately following an IV injection of 10 mg/kg of the fusion protein
(Figure 1B). The plasma AUC, expressed as either %ID·min/mL or ug·min/mL, increases
with ID (Table 1). The plasma TCA precipitability of the fusion protein is low, 71 ± 4% at 6
hours after an IP injection of the low dose, 0.7 mg/kg of fusion protein, but is 96–98% at 6
hours after the IP injection of higher doses, 3–10 mg/kg of fusion protein (Table 1). The
brain VD, or the brain uptake (%ID/g), is inversely related to ID following IP administration
(Table 2). However, the brain concentration of the cTfRMAb-TNFR fusion protein is
directly related to the ID, and peaks at 1.52 ± 0.20 ug fusion protein/gram brain at 6 hours
after an IP injection of 10 mg/kg (Table 2).

Subcutaneous administration and brain uptake
The plasma concentration of the cTfRMAb-TNFR fusion protein following SQ injection is
expressed as either %ID/mL (Figure 3A) or ug/mL (Figure 3B) at 3 injection doses (0.7, 3,
and 10 mg/kg). The plasma Cmax is 20 ug/mL at 6 hours after SQ administration of 10 mg/
kg (Figure 3B), and this value is about 10% of the Cmax observed immediately following an
IV injection of 10 mg/kg of the fusion protein (Figure 1B), and is nearly 6-fold lower than
the Cmax at 6 hours after IP injection of 10 mg/kg (Figure 2B). The plasma AUC, expressed
as either %ID·min/mL or ug·min/mL, increases with ID (Table 1). The plasma TCA
precipitability of the fusion protein is low, 65 ± 7% at 3 hours after an SQ injection of the
low dose, 0.7 mg/kg of fusion protein, but is 91–95% at 6 hours after the SQ injection of
higher doses, 3–10 mg/kg of fusion protein (Table 1). The brain VD, or the brain uptake
(%ID/g), is inversely related to ID following IP administration (Table 2). However, the brain
concentration of the cTfRMAb-TNFR fusion protein is directly related to the ID, and peaks
at 1.98 ± 0.14 ug fusion protein/gram brain at 6 hours after an SQ injection of 10 mg/kg
(Table 2).
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Peripheral organ uptake
The organ concentration of the cTfRMAb-TNFR fusion protein after IP or SQ
administration is listed in Table 3 at 6 and 24 hours after injection doses of 3 or 10 mg/kg.
The liver and the spleen show the lowest and highest levels of uptake by peripheral organs,
respectively (Table 3). There is about a 4-fold higher uptake in heart and lung after IP
injection as compared to SQ injection, which parallels the higher plasma AUC after IP
injection (Table 1). The organ uptake is dose dependent in heart, kidney, and lung, but not in
spleen (Table 3).

Western blotting
The cTfRMAb-TNFR fusion protein was intact in plasma at 6 hours after the IP injection of
10 mg/kg, as shown by Western blotting with a primary antibody against the human type II
TNFR (Figure 4). This antibody reacts only with the heavy chain of the purified cTfRMAb-
TNFR fusion protein, which has a molecular weight of about 100 kDa (lane 1, Figure 4).
The size of the immunoreactive fusion protein heavy chain in plasma of injected mice is
unchanged from the control fusion protein (lanes 3–4, Figure 4). The anti-TNFR antibody
shows no specific reactivity with plasma from uninjected mice (lanes 2 and 5, Figure 4).

Discussion
The results of these studies are consistent with the following conclusions. First, the plasma
Cmax of the cTfRMAb-TNFR fusion protein follows the rank order of IV > IP > SQ for a
given injection dose (Figures 1–3). Second, the plasma concentration of the fusion protein is
very low following either the IP or SQ injection of a low dose, 0.7 mg/kg, but increases
greatly following the IP or SQ injection of higher doses of fusion protein, 3–10 mg/kg
(Figures 2–3), and this is attributed to saturation of local TfR binding sites by the higher
doses. Third, the plasma AUC of the cTfRMAb-TNFR fusion protein is up to 10-fold higher
at 6 or 24 hours after IP injection, as compared to SQ administration (Table 1). Fourth,
despite the much higher plasma concentrations of fusion protein after IP injection, as
compared to SQ injection, the fusion protein concentration in brain is comparable with
either route of administration at a given injection dose of 3–10 mg/kg (Table 2). Fifth, the
fusion protein in plasma is rapidly degraded following the administration of the low dose,
0.3–0.7 mg/kg, but is stable in plasma following the injection of higher doses of fusion
protein, 3–10 mg/kg, based on plasma TCA precipitability (Table 1). The stability of the
fusion protein at 6 hours after IP injection is corroborated by the Western blot study of
mouse plasma (Figure 4). Sixth, with respect to uptake by peripheral organs, there is
minimal uptake by liver and maximal uptake by spleen (Table 3), and this pattern parallels
the tissue-specific expression of transferrin receptors.

There are 2 TfR isoforms, TfR1 and TfR2, in either the mouse13 or human.14 The cTfRMAb
domain of the cTfRMAb-TNFR fusion protein is directed against the TfR1 isoform.8 The
principal TfR at the BBB was shown by BBB genomics studies to be TfR1.15 Similarly, the
principal TfR isoform in the spleen of the mouse is TfR1,16 which explains the high uptake
of fusion protein by spleen (Table 3). In contrast, the major TfR isoform in mouse liver is
TfR2,13,16 which is consistent with the low uptake of the fusion protein by liver (Table 3).
The cTfRMAb-TNFR fusion protein is immediately exposed to local TfR1 following either
an IP or SQ injection in the mouse, and this local TfR1 may bind and sequester the fusion
protein at local depot sites. However, such local receptors may be saturated following the
administration of higher doses. The saturation of local receptors following IP or SQ
injection explains the much higher distribution of the fusion protein into the plasma
compartment following the IP or SQ injection of 3–10 mg/kg of fusion protein (Figures 2
and 3). There is greater absorption of the fusion protein after IP administration, as compared
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to SQ injection, which explains the 5- to 10-fold higher plasma AUC following IP injection,
as compared to SQ administration for the 3 or 10 mg/kg injection doses of fusion protein
(Table 1).

The present study determines the plasma AUC following 3 different routes of administration
of the fusion protein, IV, SQ, or IP, at injection doses ranging from 0.3 to 10 mg/kg. The
plasma AUC determined for the IV route may be under-estimates (Table 1), since the
plasma drug level was determined for only the first 60 min after injection (Figure 1).
However, the main purpose of the present study was to compare the plasma profile of the
fusion protein for the SQ and IP routes, and these profiles are extended to 24 hours after
administration (Figures 2–3). The plasma AUC is up to 10-fold higher after the IP route, as
compared to the SQ route (Table 2). Despite the much higher plasma AUC following IP
administration, the concentration of the cTfRMAb-TNFR fusion protein in brain is
comparable with either the IP or SQ routes of administration (Table 2). The enhanced uptake
by brain following SQ injection is explained by examination of the ratio of fusion protein
concentration in brain (Cb) (Table 2), relative to the plasma AUC for a given injection dose
(Table 1). The Cb/AUC ratio, 1.2 uL/min/g, at 6 hours after SQ injection is 4-fold higher
than the Cb/AUC ratio, 0.29 uL/min/g, at 6 hours after IP injection at a dose of 3 mg/kg. The
difference is even greater following the administration of 10 mg/kg of fusion protein. The
Cb/AUC ratio, 0.67 uL/min/g, at 6 hours after SQ injection is 10-fold higher than the Cb/
AUC ratio, 0.06 uL/min/g, at 6 hours after IP injection at a dose of 10 mg/kg. The Cb/AUC
ratio is proportional to the BBB permeability-surface area product, which is a measure of the
saturation of the BBB TfR1. The higher plasma concentration of fusion protein produced
following IP administration causes greater saturation of the BBB TfR1.

This IP or SQ administration of 3–10 mg/kg doses of fusion protein also saturates the uptake
of the fusion protein by peripheral tissues, and this leads to a greater metabolic stability of
the fusion protein in plasma. The plasma TCA precipitability of the fusion protein is reduced
to 34% at 24 hours after the IP injection of a low dose, 0.7 mg/kg, of fusion protein (Table
1). However, the plasma TCA precipitability is 95% for 24 hours after a single IP injection
of 10 mg/kg of fusion protein (Table 1). The stability of the fusion protein in plasma is also
shown by Western blotting using a primary antibody against the human type II TNFR
(Figure 4). The plasma TCA precipitability of the fusion protein is 95% and 86% at 6 and 24
hours after the SQ administration of 10 mg/kg of fusion protein (Table 1). Therefore, a
sustained nearly 24-hour exposure of brain to fusion protein in plasma is possible with a
once-a-day administration of the cTfRMAb-TNFR fusion protein at SQ injection doses of
3–10 mg/kg. The concentration of the cTfRMAb-TNFR fusion protein in brain peaks at 1.25
ug/gram at 6 hours after the IP injection of 3 mg/kg (Table 2). The molecular weight of the
cTfRMAb-TNFR fusion protein hetero-tetramer of 2 heavy chains and 2 light chains is
210,000 Da.9 Therefore, a brain level of fusion protein of 1.25 ug/gram corresponds to a
brain concentration of 9 nM, which is many-fold greater than the cerebral concentration of
TNFα in pathologic conditions. The brain TNFα concentration under normal conditions is
<10 pM.17,18,19 In acute brain injury or acute meningitis, the cerebral TNFα concentration
increases to 0.5 nM and 0.1 nM, respectively.3,19 Therefore, a single SQ injection of 3 mg/
kg produces a concentration of cTfRMAb-TNFR fusion protein in brain that is 20- to 50-
fold higher than the cerebral concentration of TNFα in acute pathologic conditions.

The inactivation of cerebral TNFα by the fusion protein relates to the pharmacodynamics of
the therapeutic in brain. While pharmacodynamic studies have not yet been performed
following the IP or SQ routes of administration, therapeutic effects in brain have been
reported for the cTfRMAb-TNFR fusion protein following the IV route of administration in
mouse models of neural disease. A delayed single IV injection of the cTfRMAb-TNFR
fusion protein reduces stroke volume and neural deficit in mice subjected to an acute
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occlusion of the middle cerebral artery.11 Twice-weekly IV injections of the fusion protein
to mice with experimental Parkinson’s disease causes an increase in striatal tyrosine
hydroxylase activity and an improvement in neurobehavior.10 These studies provide
evidence for the retention of biological activity of the fusion protein following drug injection
into the blood and transport through the BBB.

The present study shows that therapeutic levels of cTfRMAb-TNFR fusion protein are
generated in brain following the IV, SQ, or IP, routes of administration of a given ID, 3 mg/
kg, of the fusion protein. For the treatment of acute disorders of the brain, such as stroke or
brain trauma, the IV injection is the preferred route of administration. However, for the
treatment of chronic brain disorders, such as neurodegeneration, where daily drug
administration is required, it is advantageous to administer the drug daily by either the IP or
SQ route. The present study shows that either the SQ or the IP route of administration
produces a comparable brain concentration of the fusion protein at a given ID (Table 2).
However, the SQ route is deemed preferable over the IP route, because the plasma AUC is
up to 10-fold lower with the SQ route (Table 1). Therefore, the exposure of the fusion
protein to peripheral tissues, which may determine the toxicity profile of the drug, is much
lower with the SQ route as compared to the IP route of administration of the fusion protein.
With respect to potential toxicity of TfRMAb fusion proteins administered over the long
term, a fusion protein of the cTfRMAb and glial derived neurotrophic factor was injected
twice/week for 12 weeks at a dose of 4 mg/kg/week in mice.20 Chronic fusion protein
treatment caused no toxicity, and no clinical, biochemical, or histopathological effects were
observed. There was no change in the serum iron or transferrin levels.20 The lack of effect of
chronic administration of the cTfRMAb-based fusion protein on serum iron or transferrin is
consistent with the lack of interference of TfRMAb’s on transferrin binding at the TfR,21

unless very high doses of the TfRMAb are administered.22

In summary, the present study shows that once-daily SQ injections of BBB-penetrating
cTfRMAb-derived fusion proteins produce sustained distribution of stable fusion protein in
plasma over many hours, and may enable future chronic treatment of mouse models of
neural disease.
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Figure 1.
Plasma concentration of cTfRMAb-TNFR fusion protein, expressed either as % ID/mL (A)
or ug/mL (B) is plotted vs time after a single IV injection of 0.3–10 mg/kg of fusion protein.
Mean ± SE (n=3 mice per time point).
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Figure 2.
Plasma concentration of cTfRMAb-TNFR fusion protein, expressed either as % ID/mL (A)
or ug/mL (B) is plotted vs time after a single IP injection of 0.7–10 mg/kg of fusion protein.
Mean ± SE (n=3 mice per time point).
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Figure 3.
Plasma concentration of cTfRMAb-TNFR fusion protein, expressed either as % ID/mL (A)
or ug/mL (B) is plotted vs time after a single SQ injection of 0.7–10 mg/kg of fusion protein.
Mean ± SE (n=3 mice per time point).
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Figure 4.
Western blot with a primary antibody against the human type II TNFR. Lane 1 is purified
cTfRMAb-TNFR fusion protein standard (120 ng/lane); lanes 2 and 5 are control mouse
plasma (0.5 uL plasma/lane); lanes 3 and 4 are mouse plasma (0.5 uL plasma/lane) obtained
6 hours after the IP injection of 10 mg/kg fusion protein.
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