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ABSTRACT

Antibody-enzyme conjugate (AbE) has been widely studied for site-specific prodrug activation in tumors.
The purpose of this study is to characterize the pharmacokinetics and tissue distribution of HuCC49 ACH2-
[B-galactosidase conjugate. HuCC49 ACH2 and [-galactosidase were chemically conjugated and injected
into a LS 174T colon cancer xenograft model. A colorimetric assay was developed to quantify the
HuCC49 ACH2-3-galactosidase levels in plasma and tissues. The HuCC49 ACH2-[3-galactosidase conju-
gate distributed into tumor tissue as early as 6 h with the tumor/blood ratio of 5. This favored distribution
of conjugate activity in the tumor tissue which was maintained up to 4 days post conjugate injection,

Il;fggg:g;ution while the conjugate was cleared rapidly from blood and other normal tissues (heart, spleen, lung, liver,
ADEPT kidney and stomach). At a high dose of 3000 U/kg, HuCC49 ACH2-[3-galactosidase conjugate saturated
HuCC49ACH2 the antigen binding sites and yielded decreased tumor/normal tissue ratios compared to 1500 U/kg.
Antibody These data suggest that HuCC49 ACH2-[3-galactosidase specifically target to the tumors to increase tumor
Pharmacokinetics selectivity.

Published by Elsevier B.V.

1. Introduction

One of the major challenges for the current cancer chemother-
apy is the lack of specificity for the tumor tissues. Most anticancer
drugs are designed to act on the fast proliferating cancer cells,
whereas rapid proliferation is also the feature of some normal cells
such as bone marrow, hair follicles, and intestinal epithelium, thus
leading to unwanted side effects (Tietze and Krewer, 2009). A deli-
cate dose regimen is usually required to balance drug’s efficacy and
toxicity as well as to reduce drug resistance. To increase the efficacy
and decrease the toxicity of the anticancer drugs, novel approaches
would be desired to specifically deliver or activate the anticancer
drugs in tumors while sparing the normal tissues.

A variety of targeted delivery or site-specific activation sys-
tems have been developed and tested in vitro and in vivo for
their activity. Antibodies are of particular interest as tumor tar-
geting moieties employing their innate high binding affinity to
tumor associated antigens which are overexpressed on the sur-
face of tumor cells or in the tumor interstitium. Antibodies have
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been used to deliver radioisotopes (such as '77Lu (Meredith et al.,
2001), 1311 (Baranowska-Kortylewicz et al., 2007)), toxins (such as
ricin A chain (Frankel, 1985)) and chemotherapeutic agents (such
as geldanamycin (Mandler et al., 2000)) to tumors (Stribbling et al.,
1997; Senter and Springer, 2001). However, long retention time
and poor extravasation and diffusion through the tumor of the
antibody-drug conjugates might lead to non-specific tissue dam-
age and limited therapeutic effect (Stribbling et al., 1997).

Therefore, a two-step antibody-directed enzyme prodrug ther-
apy (ADEPT) strategy was proposed (Bagshawe, 1987; Bagshawe
et al,, 1988). In ADEPT, an antibody-enzyme conjugate is first
administered to allow accumulation in the tumor tissue while it
is cleared from the blood and normal tissues. Subsequently, a non-
toxic prodrug is administered and is converted to active drug by
the antibody-enzyme conjugate in the tumor tissue (Alderson et
al., 2006). ADEPT strategy has following advantages: (1) ADEPT
provides high specificity and limited toxicity through antibody tar-
geting; (2) ADEPT exhibits amplification effect: one molecule of the
tumor-bound antibody-enzyme conjugate may catalyze the con-
version of many molecules of prodrug into the active drug, which
enables accumulation of active drugs in the tumor tissue (Springer
and Niculescu-Duvaz, 1997); (3) ADEPT shows bystander effect:
active drug is released extracellular and could diffuse to neighbor-
ing tumor cells, and thus eliminates the cancer cells (Cheng et al.,
1999; Tietze and Krewer, 2009).

A Kkey issue for the development of ADEPT system would
be the selection of the appropriate antibody to act as targeting
moiety which requires consideration of both specificity and
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immunogenicity. The clinical studies of the ADEPT system revealed
that host immune response against the administered murine
monoclonal antibodies limited the therapeutic effect (Sharma
et al,, 1992, 2005). Thus humanized monoclonal antibodies are
preferred in ADEPT to reduce immunogenicity.

We have applied monoclonal antibodies against tumor associ-
ated glycoprotein 72 (TAG-72) for tumor detection in colon cancer
patients (Xiao et al., 2005; Fang et al., 2007). Anti-TAG-72 anti-
bodies (murine B72.3, murine CC49 and humanized HuCC49 ACH2)
detected 77-89% of primary colorectal tumors (Nieroda et al., 1990;
Cohen et al., 1991) and 78-97% of metastatic lesions (Bertsch et al.,
1995; Arnold et al., 1998; Agnese et al., 2004; Xiao et al., 2005). Fur-
thermore, these antibodies not only detect visible gross tumors but
also clinically occult disease within lymph nodes in more than 70%
of the cases (LaValle et al., 1997; Martin and Thurston, 1998; Sun et
al., 2007), which are normally undetectable by traditional surgical
exploration and pathological examination. The successful detection
of additional occult tumors and the subsequent complete resection
of the antibody-bound tissues significantly improved survival rates
(Bertsch et al., 1995, 1996).

However, despite anti-TAG-72 antibodies detecting both visible
gross and occult tumors, a clinical study with primary or recurrent
colorectal cancer patients found that more than 50% tumors were
unresectable (Ahn et al., 2003; Fuchs et al., 2003; Kabbinavar et al.,
2003). In these patients, the anti-TAG-72 antibody was localized in
the remaining tumor tissues after surgery, but the antibody itself
did not offer therapeutic benefits.

Hence, we intend to take advantage of the tumor-bound anti-
body to integrate both intraoperative tumor detection for surgery
and ADEPT strategy into one system with the same tumor tar-
geting antibody. We hypothesize that HuCC49ACH2 (conjugated
with enzyme) will target gross tumors, occult tumors, and lymph
nodes for tumor detection. In cases where surgery is impossible,
we will utilize the tumor-localized antibody-enzyme conjugate for
site-specific activation of inactive prodrug in the tumor.

In our previous study, we chemically conjugated HuCC49ACH2
and [3-galactosidase for the geldanamycin (GA) prodrug activa-
tion. The conjugate was confirmed to activate the GA prodrug
in cell culture, reducing the prodrug IC50 more than 25-fold
(Cheng et al., 2005; Fang et al., 2006). The aims of this study
are to investigate the pharmacokinetics and biodistribution of
HuCC49ACH2-B-galactosidase conjugates in the LS174T colorectal
cancer xenograft model.

2. Materials and methods
2.1. Chemicals and reagents

Beta-galactosidase was purchased from Roche (Basel, Switzer-
land, catalog number 10567779001). ONPG (o-Nitrophenyl-3-p-
galactopyranoside) was from Pierce (Rockland, IL, USA catalog
number 34055). The nude mice (6-8 weeks age) were purchased
from Charles River (MA, USA). The colon cancer cell line LS174T was
from ATCC (Manassas, VA, USA).

2.2. Conjugation of HuCC49 ACH2 to -galactosidase

The chemical conjugation method for antibody and enzyme
was described previously (Fang et al., 2006). Briefly, 4 mg of 3-
galactosidase was combined with 0.05 mg of SATA in 500 L PBS
buffer and stirred for 1 h at room temperature. Mixed 1.0 mL mod-
ified enzyme solution with 100 wL hydroxylamine deacetylation
solution followed by incubation at room temperature for 2 h. Five
milligrams of HUCC49 ACH2 was combined with 0.3 mg MBS (m-
maleimidobenzoyl-N-hydroxysuccinimide ester, Pierce, Rockland,

IL, USA) in 500 p.L PBS buffer for 1h. The modified enzyme was
mixed with the modified antibody. The resulting mixture was then
adjusted to pH 7.4. The reaction was kept under anaerobic con-
dition (under N;) and stirring at room temperature for 2 h. The
concentrated conjugate was purified from aggregate, unreacted
enzyme or antibody, and small molecules by FPLC chromatography
on Sephadex G-150 column. One major peak was obtained from
FPLC. The estimated purity is more than 90% (Cheng et al., 2005;
Fang et al., 2006).

2.3. Western blot analysis

Cancer tissues and normal tissues were homogenized in
phosphate-buffered saline (PBS) with 1% protease inhibitor cocktail
(P8340, Sigma). Protein concentration was determined using BCA
protein assay method (PIERCE). The homogenates were incubated
with 2 x SDS loading buffer and boiled for 5 min. Then 30 g of pro-
tein was subjected to electrophoresis in 10% SDS—-polyacrylamide
gels (Bio-Rad). The protein was transferred to nitrocellulose mem-
brane and incubated with HuCC49 ACH2 antibody (1:1000 diluted
in 5% milk Tris-buffered saline with 0.1% Tween-20 (TBS-T)) at
room temperature for 1h. The membrane was washed 4 times
with TBS-T for 15min, and then incubated with horseradish
peroxidase-conjugated secondary antibody (1:2000 diluted in 5%
milk Tris-buffered saline with 0.1% Tween-20 (TBS-T), Jackson
ImmunoResearch Labs, West Grove, PA) for 1h at room temper-
ature. An enhanced chemiluminescence system ECL (Amersham)
was used to detect TAG-72 expression level.

2.4. Biodistribution of HuCC49 ACH2-f-galactosidase in the
LS174T xenograft mouse model

LS174T tumor monolayer cultures and histocultures were main-
tained in DMEM, at 37°C in a humidified atmosphere containing
5% CO,. All culture media was supplemented with 10% fetal
bovine serum, 2mM L-glutamine, 0.1 mM non-essential amino
acids, 90 pg/mL gentamicin, and 90 pg/mL cefatoxime. LS174T cells
were harvested from sub-confluent cultures using EDTA/trypsin
and injected subcutaneously (s.c.) into the flanks on both sides
of a mouse to generate the xenograft model in female athymic
nu/nu mice (nu/nu, 5-6 weeks of age, n=5-6). After 7-9 days,
animals bearing tumors that reached a diameter of 5-6 mm were
used for experiments. Animals were administered HuCC49 ACH2-
[B-galactosidase conjugates (1000 U/kg, 1500 U/kg or 3000 U/kg)
through tail veil, while control mice received a PBS injection.
At indicated time points, the mice in each group were sacri-
ficed to collect tumor and normal organs for analysis of enzyme
activity as described below. The removed tissues were rinsed in
phosphate-buffered saline (PBS) and weighed, and homogenized
in PBS to obtain a 5% (w/v) homogenate for activity measurement
of antibody-enzyme conjugates.

2.5. Measurement of HuCC49ACH2 and -galactosidase in blood
and tissue homogenates

An aliquot (100pL) of homogenate or plasma was
incubated with 100 L of 3mM ONPG (o-nitrophenyl-f-p-
galactopyranoside), 10mM MgCl,, 0.1 mM 2-mercaptoethanol
in PBS for 30 min. At the same time, 100 L tissue homogenate
aliquots were incubated with 100 wL PBS and used as background
control. The reaction was stopped with 5uL of 1M sodium
carbonate. The absorbance was measured at 405-410nm. The
background reading was deducted from each corresponding tissue
or tumor samples. The tissue sample from the control mice was
treated in the same way.
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Fig.1. (A) The TAG-72 expression was detected using Western blot in colorectal cancer cells (LS174T) in vitro, normal tissues and xenograft tumors in vivo. (B) Immunostaining
of HuCC49 ACH2-3-galactosidase conjugates in the LS174T xenograft tumors 3 days post antibody-enzyme administration. 1, 20x; 2, 40x.

2.6. Pharmacokinetic analysis

Pharmacokinetic analysis of the blood conjugate concentration-
time profile was carried out by Winnolin software (Pharsight,
Mountain View, CA). Data were fitted to a two compartment IV
bolus model with equation as C(t)=Ae~®t +Be~Ft,

2.7. Staining of HuCC49 A CH2-B-galactosidase in tumor tissues

The staining method was previously reported (Cao et al., 2007).
Tumors were excised and embedded in Tissue-Tek OCT (Sakura
Finetechnical, Torrance, CA), frozen at —80°C, and sectioned into
10-pm slices. All slides were quenched for 5min in a 3% hydro-
gen peroxide solution in water to block for endogenous peroxidase.
Tissues were antigen retrieved using citrate buffer in a vegetable
steamer. The frozen sections were incubated with anti-human IgG
antibodies (staining for HuCC49ACH2) for 1h. Slides were then
placed on a Dako Autostainer immunostaining system (Carpinteria,
CA). The detection system used was a labeled streptavidin-biotin
complex. This method is based on the consecutive application of
(1) a primary antibody against the antigen to be localized; (2)
biotinylated linked secondary antibody against primary antibody;
(3) peroxidase-conjugated streptavidin to bind to biotin; and (4)
enzyme substrate chromogen (DAB) for detection. Tissues were
avidin and biotin blocked prior to the application of the biotinylated
secondary antibody. Slides were then counterstained in Richard
Allen hematoxylin, dehydrated through graded ethanol solutions.
The staining was examined under a microscope (Zeiss Axiovert).

3. Results

3.1. TAG-72 is expressed in xenograft tumors and human colon
cancer tissues

We used Western blotting to confirm the expression levels
of TAG-72 in a mouse xenograft model (Fig. 1A). Only xenograft
tumors (LS-174T) expressed high levels of TAG-72, while all other
normal organs did not show detectable levels of TAG-72. Fig. 1B
shows HuCC49ACH2-33-galactosidase conjugates accumulate in
the tumors after antibody-enzyme in LS174T xenograft for 3 days.
This data indicates the conjugation of the enzyme [3-galactosidase
to HuCC49ACH2 did not affect the antigen binding affinity of
HuCC49ACH2. This is consistent with our previous report that
antibody-enzyme conjugate specifically bind to TAG-72-positive
cancer cells (LS174T) and human colon cancer tissues, while not

binding to TAG-72-negative cancer cells HT-28, SW-620 and human
normal tissues (Cheng et al., 2005; Fang et al., 2006).

3.2. Assay development to evaluate the antibody-enzyme
conjugate concentrations in blood and the tissue homogenates

To assess the concentration and biodistribution of
antibody-enzyme conjugates, two different methods are nor-
mally used, one is to assess the concentration of antibody, and
another one is to assess the enzyme activity. Since enzyme activity
would better represent the activity of the conjugates to convert the
prodrug to active drug molecules, we applied a colorimetric assay
to examine the enzyme activity of the conjugates in blood and
the tissue homogenates. ONPG appeared as a good substrate for
[3-galactosidase (BioTek, 2001), since it was shown to be converted
by the (-galactosidase to a colored product and exhibited high
absorbance at 410 nm. The absorbance is proportional to enzyme
concentration when substrate is sufficiently supplied. As shown
in Fig. 2, when [3-galactosidase concentration in the homogenate
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Fig.2. Standard curve of colorimetric assay of enzymatic activity of 3-galactosidase.
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Fig. 3. Plasma concentration vs. time of HuCC49 ACH2-3-galactosidase conjugate
activity after i.v. bolus administration (1000 U/kg) in the LS174T xenograft.

was under 0.05U/mL, an excellent linear regression was obtained:
Absorbance =51.25 x concentration (R% =0.9796). However, when
[B-galactosidase concentration was higher than 0.05U/mL, the
absorbance reached the plateau. Therefore, to better evaluate the
conjugate concentration in the tissue homogenates, the tissue
homogenates were diluted before the assay was performed in the
linear range.

Table 1
Summary of pharmacokinetic parameters of HuCC49 ACH2-3-
galactosidase following i.v. administration (means + SEM).

PK parameters Estimated values

AUC (U/mLh) 0.99 + 0.08
o (U/mL) 0.44 + 0.01
T2 () 0.42 + 0.12
B(U/mL) 0.12 + 0.03
Typpp (h) 431+ 1.18
CL (mL/h) 2214 + 1.74
Vss (mL) 104.06 + 14.28

3.3. Pharmacokinetic profile of HuCC49 ACH2- -galactosidase
following iv bolus administration

Fig. 3 shows the semi-logarithmic blood concentration-time
profile of AbE conjugate following i.v. bolus of 1000 U/kg AbE con-
jugate. At 24 h, the AbE conjugate activity was under 0.002 U/mL
(below 0.5% of AbE activity at 0.25h post administration). Phar-
macokinetic analysis was carried out by Winnolin. The data were
well fitted to a two-compartment model, indicating two phase
disposition. The pharmacokinetic parameters derived from the
concentration-time profile are showninTable 1. The Ty, and Ty 54
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Fig. 4. HuCC49ACH2-3-galactosidase conjugate activity (U/gram or U/mL) in tumor, plasma and normal tissues at various time points post injection of the conjugate

(1000 U/kg).
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half-lives were determined as 0.42 and 4.31h, respectively. In a
previous report, Milenic et al. (2002) conducted pharmacokinetic
analysis of radioimmunoconjugates of HuCC49 ACH2 radiolabeled
with 77Lu using different ligands and found that the Ty, and
Tyj2 half-lives were ranging from 0.10 to 0.22h and from 4.5 to
6.0 h respectively for different conjugates, which are comparable
to the Tyjp, and Tyjpg half-lives (0.42 and 4.31h, respectively) of
the HuCC49 ACH2-3-galactosidase conjugate in our study.

3.4. Tissue distribution of HuCC49 ACH2-B-galactosidase

We next tested the distribution of the antibody-enzyme con-
jugate in a xenograft mouse model to test whether the conjugate
was able to specifically localize to the tumor tissues. In this study,
antibody-enzyme conjugates (AbE) (1000 U/kg) were injected into
the mice through the tail vein. At the indicated time points, the mice
were sacrificed to collect tumor and normal tissues. The conjugate
activities in individual tissues/organs were measured at various
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time points post administration in nude mice bearing the LS174T
human colon cancer xenograft. The selected time points were the
following: 15min, 6 h, 1, 2, 3,4 and 7 days. The conjugate activity in
tumor tissue was around 0.2 U/g as early as 15 min and maintained
this level during the first day. The decay of the conjugate activity
in the tumor tissue was very slow and the conjugate activity was
maintained around 0.1 U/g up to 4 days. Seven days post conjugate
injection, the conjugate activity dropped under 0.05 U/g (Fig. 4A).
Interestingly, the conjugate was cleared from blood circulation
rapidly. Total of 1000 U/kg conjugate dose showed a plasma con-
jugate activity of 0.4 U/mL at 15 min post injection. The conjugate
activity was detected to be under 0.1 U/mL plasma as early as 2 h.
After 24 h, the conjugate activity was almost undetectable (under
0.002 U/mlL, Fig. 4B). For normal tissues, such as heart, spleen, lung,
liver, kidney and stomach, the initial conjugate activity in the tis-
sues was 0.3-0.6 U/g 15 min after injection. Similarly, the conjugate
activity decayed rapidly in these tissues and the activity dropped
under 0.05 U/g after 6 h (Fig. 4C-L). The initial conjugate activity at
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Fig. 5. Tumor:normal tissue ratios of HuCC49 ACH2-3-galactosidase conjugate at various time points post conjugate injection (1000 U/kg).
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Fig. 6. Biodistribution of HuCC49 ACH2-3-galactosidase activity in xenograft mice. Groups of 4-5 mice received 1500 or 3000 U/kg of conjugates. At 48 and 72 h, the animals
were sacrificed and the enzymatic activity of conjugates in tumors and normal organs was determined as described in Section 2 (A and B). The tumor:tissue ratios are

presented in C and D.

15 min in the colon tissue was relatively low (0.1 U/g) compared to
other normal tissues (around 0.3-0.6 U/g); however, the conjugate
activity in the colon was sustained and increased to 0.4 U/g at 7 days
post injection, while other tissues’ conjugate activity diminished to
the minimal level.

Fig. 5 shows the ratios of the conjugate concentration in the
tumor to that in the normal tissues. The conjugate exhibited excel-
lent retention in tumor and fast clearance from the other tissues,
with tumor:normal tissue (stomach, spleen, heart, lung, liver, kid-
ney, and blood exception of colon) ratios around 5-100-fold after
6 h (Fig. 5). These results indicate that the antibody-enzyme con-
jugate was able to specifically target the tumor tissues in vivo.

3.5. Tumor tissue antigen binding sites were saturated by higher
doses of HuCC49 A CH2- B-galactosidase conjugate

To furtherillustrate the dose-response on the conjugate concen-
tration and tissue distribution, we administered two higher doses
(1500 and 3000 U/kg) to the xenograft mice and investigated conju-
gate’s biodistribution. As shown in Fig. 6A and B, a dose of 1500 U/kg
conjugate exhibited a higher local concentration in the tumors
(0.5U/g) compared to that of 1000 U/kg dose (0.2 U/g), however,
a higher dose of 3000 U/kg conjugate did not increase the concen-
tration in the tumor significantly. This lack of increase of conjugate
concentration in the tumor is probably due to the saturation of anti-
gen binding sites for doses beyond 1500 U/kg. The ratios of tumor
to normal tissues (blood, lung, spleen, kidney, stomach, liver and
blood) are 4.2-20-fold for the dose of 1500 U/kg at 48 and 72 h post
conjugate injection. Although the higher dose (3000 U/kg) did show
slightly higher levels of AbE in tumors, blood, and normal tissues,
it showed similar or decreased ratios of tumor to normal tissues at
both 48 and 72 h, which is probably due to the saturation of antigen
binding in the tumor tissues by the higher dose.

4. Discussion

We had previously studied anti-TAG-72 antibodies for tumor
detection to improve surgical precision. For unresectable cancers,
utilization of the tumor-localized antibody-enzyme conjugate for
site-specific activation of inactive prodrug in the tumor is a comple-
mentary treatment option. This antibody-directed enzyme prodrug
therapy (ADEPT) strategy takes advantage of the high specificity
and affinity of antibody-antigen reaction to deliver the drug acti-
vation enzyme (using tumor targeting antibody) to the tumor
sites specifically. And then a non-toxic prodrug is administered
systemically and is converted to the active drug with high local
concentration in tumors to achieve more specific tumor targeting.
Meanwhile, the prodrug remains inactive (without drug-activating
enzyme) in normal tissues and thus decreasing its non-specific tox-
icity.

However, due to the complexity of the ADEPT system, many
difficulties and concerns exist. The most raised concerns are the
following: (A) whether sufficient amount of antibody-enzyme con-
jugates (AbE) can specifically target tumor tissues with minimal
background in normal tissues; (B) whether the antibody-enzyme
conjugate is enzymatically efficient to activate prodrug molecules.
To answer these questions, the current biodistribution study
was carried out. First, we developed a simple and sensitive col-
orimetric assay to measure enzymatic activity of conjugates in
mouse tissue homogenates. In the literature, antibody-enzyme
conjugate localization in tumors is examined by either detect-
ing antibody with radiolabeling or by measuring enzyme activity
with ex vivo enzymatic assay. In considering selective drug activa-
tion aspect, the enzyme activity measurement is a better way for
determining the distribution of antibody-enzyme conjugate than
radiolabeling approach, because the pretargeted enzyme will con-
vert prodrug to active drug, not the antibody itself. In addition,
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some inconsistency was observed between antibody distribution
and enzyme activity distribution (Francis et al., 2004). In a pre-
vious similar study, MTX was used as the substrate and the
cleaved product by conjugate, DAMPA, was measured by HPLC
(Stribbling et al., 1997). Compared to this current colorimetric
method, the HPLC approach is more costly and time-consuming.
In addition, the colorimetric method is more sensitive. AbE con-
jugate concentration as low as 0.002U/mL can be accurately
detected.

As indicated in previous studies, the efficacy of ADEPT therapy
is dependent on the high localized concentration of AbE conju-
gate at tumor sites (Stribbling et al., 1997). The challenge in using
ADEPT for clinical studies is also attributed to insufficient tumor
selective distribution of antibody-enzyme conjugates (AbE). Thus
it is critical to achieve high tumor/plasma or normal tissue ratios of
antibody-enzyme conjugates. The primary objective of this study
is to find the most optimal time window for prodrug injection.
A 1000U/kg AbE conjugate was injected into mice through the
tail vein. Subsequent pharmacokinetic and biodistribution stud-
ies revealed that the conjugate was cleared from blood circulation
and normal tissues rapidly. The conjugate concentration in the
plasma was under 0.1 U/mL in 2 h. As a result, the conjugate exhib-
ited short half-lives with Ty 54 and Ty g half-lives determined as
0.42 and 4.31 h, respectively, which were consistent with the find-
ings in the literature (Milenic et al., 2002). Similar rapid decay was
observed in other normal tissues, such as heart, spleen, lung, liver,
kidney and stomach. One day after conjugate injection, the con-
jugate concentration dropped under 0.05U/g for the blood and
other normal tissues. On the other hand, the tumor conjugate con-
centration remained at 0.2U/g for the first day and maintained
at 0.1U/g up to 4 days. The resulting tumor/plasma or normal
tissue ratios of conjugate activity are the highest at 4 days post
conjugate injection. Thus, 4 days might be an optimal time to
start the prodrug injection. In previous study, we have developed
a predictive physiologically based pharmacokinetic (PBPK) model
to explore optimal therapeutic regimens for ADEPT in vivo. The
model suggested that the AbE reach highest levels in tumors at
4 days when AbE concentration in tumors was used as criteria to
select dose interval. In the previous modeling, when the AUC ratio
of active drug in tumor vs. plasma was used as selection criteria,
the optimal dosing interval between AbE and prodrug adminis-
tration is between 3 and 5 days (Fang and Sun, 2008). Although
the model predicted that the 3-day dosing interval between AbE
and prodrug gave a lower AUC ratio of active drug in tumor vs.
plasma compared to 5-day dosing interval, the difference is not
significant. The current data is in agreement with previous model-
ing.

Furthermore, the dose-response of antibody-enzyme conju-
gates (AbE) was also studied for its own concentration and tissue
distribution. A single dose of 1500 U/kg AbE resulted in much higher
conjugate concentrations in tumor compared to the 1000 U/kg
dose, whereas a dose of 3000 U/kg did not increase the conjugate
concentration in the tumor significantly. These data suggested that
a higher dose than 1500 U/g probably would result in antigen bind-
ing saturation in the tumor. Therefore, a dose of 1500 U/kg would be
the best dose regimen as it increases the conjugate concentration
in tumor substantially compared to a dose of 1000 U/kg, while min-
imizing the conjugate concentration in normal tissues compared to
a dose of 3000 U/kg.
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