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Abstract—The synthetic gene encoding human enteropeptidase light chain (L-HEP) was cloned into plasmid pET-32a
downstream from the gene of fusion partner thioredoxin immediately after the DNA sequence encoding the enteropepti-
dase recognition site. The fusion protein thioredoxin (Trx)/L-HEP was expressed in FEscherichia coli BL21(DE3).
Autocatalytic cleavage of the fusion protein and activation of recombinant L-HEP were achieved by solubilization of inclu-
sion bodies and refolding of Trx/L-HEP fusion protein. The Kinetic parameters of human and bovine enteropeptidases in
the presence of different concentrations of Ca** and Na* for cleavage of the specific substrate GD,K-na and nonspecific
substrates such as small ester Z-Lys-SBzl and chromogenic substrates Z-Ala-X-Arg-pNA have been comparatively ana-
lyzed. It is demonstrated that positively charged ions increased the Michaelis constant (K},) for cleavage of specific substrate
GD,K-na, while the catalytic constant (k) remained practically unchanged. L-HEP demonstrated secondary specificity
to the chromogenic substrate Z-Ala-Phe-Arg-pNA with k_,/K,, 260 mM~"sec™!. Enzymatic activity of L-HEP was sup-
pressed by inhibitors of trypsin-like and cysteine (E-64), but not metallo-, amino-, or chymotrypsin-like proteinases. L-
HEP was active over a broad range of pH (6-9) with optimum activity at pH 7.5, and it demonstrated high stability to dif-

ferent denaturing agents.
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Enteropeptidase (synonym: enterokinase) (EC
3.4.21.9) is a serine protease of the intestinal brush border
that activates trypsinogen by cleavage of the N-terminal
peptide following the sequence (Asp),-Lys. As a result,
active trypsin is generated which activates many pancre-
atic zymogens [1]. Native dimer of enteropeptidase has
been purified from porcine [2], bovine [3, 4], and human
[5] intestine. In all cases, enteropeptidase appears to be a

Abbreviations: L-HEP) recombinant human enteropeptidase
light chain; L-BEP) recombinant bovine enteropeptidase light
chain purified from E. coli; Trx/L-HEP) thioredoxin/human
enteropeptidase light chain fusion protein; Trx/hEGF) thiored-
oxin/human epidermal growth factor fusion protein; Z-Lys-
SBzl) thiobenzyl benzyloxy-carbonyl-L-lysinate; GD,K-na)
Gly-Asp-Asp-Asp-Asp-Lys-B-naphthylamide; Z-Ala-X-Arg-
pNA) benzyloxycarbonyl-L-alanine-X-L-arginine-p-nitro-
anilide; STI) soybean trypsin inhibitor; DTNB) 5,5'-dithiobis-
(2-nitrobenzoic acid); TPCK) N-tosyl-L-phenylalanine
chloromethyl ketone; TLCK) N-tosyl-L-lysine chloromethyl
ketone.

* To whom correspondence should be addressed.

disulfide-linked heterodimer that is derived from a single-
chain precursor; it is composed of the heavy (82-140 kD)
and the light (35-62 kD) chains. The light chain is a cat-
alytic subunit of enteropeptidase that consists of a chy-
motrypsin-like serine protease domain. Human
enteropeptidase mRNA expression is limited to the prox-
imal small intestine, and the protein is found in entero-
cytes of the duodenum and proximal jejunum [6, 7].
Congenital deficiency of enteropeptidase causes severe
intestinal malabsorption with diarrhea, vomiting, and
growth failure. These abnormalities can be treated suc-
cessfully by supplementation with pancreatic extract [8,
9]. Mutations in the proenteropeptidase gene are the
molecular cause of congenital enteropeptidase deficiency
[10]. The high degree of specificity exhibited by
enteropeptidase makes it an ideal reagent for cleaving
bacterially produced fusion proteins. The expression and
purification of the catalytic subunit of bovine enteropep-
tidase from E. coli [11], the methylotrophic yeast Pichia
pastoris [12], the filamentous fungus Aspergillus niger [13],
and Saccharomyces cerevisiae [14] have been described.
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In all cases, the recombinant proteins demonstrated high
and remarkably specific protease activity. Kinetic param-
eters of wild type and various mutant forms have been
determined, and this revealed a critical substrate-binding
segment outside the active site [15]. Finally, the crystal
structure of bovine enteropeptidase light chain com-
plexed with an analog of the trypsinogen-activation pep-
tide has been solved to 2.3 A resolution [15].

In this paper, we report cloning and expression in F.
coli of the synthetic gene encoding the human enteropep-
tidase catalytic subunit with subsequent refolding and
purification. The influence of ionic strength, pH, differ-
ent denaturing agents, and protease inhibitors has been
investigated for the cleavage of synthetic substrates as well
as of fusion proteins by L-HEP (recombinant human
enteropeptidase light chain) and L-BEP (recombinant
bovine enteropeptidase light chain purified from E. coli).

MATERIALS AND METHODS

Materials. Host strain E. coli BL21(DE3) and plas-
mid pET-32a were from Novagen (USA). GD,K-na
(Gly-Asp-Asp-Asp-Asp-Lys-B-naphthylamide), Z-Lys-
SBzl (thiobenzyl benzyloxy-carbonyl-L-lysinate), STI
(soybean trypsin inhibitor), aprotinin, leupeptin,
antipain, E-64, benzamidine hydrochloride, chymo-
statin, pepstatin A, bestatin, TPCK (N-tosyl-L-phenyl-
alanine chloromethyl ketone), TLCK (N-tosyl-L-lysine
chloromethyl ketone), STI-agarose, and DTNB (5,5'-
dithiobis-(2-nitrobenzoic acid)) were from Sigma (USA).
Recombinant bovine enteropeptidase light chain, restric-
tion enzymes, and DNA polymerase were from New
England Biolabs (USA).

Synthesis of the L-HEP gene and its cloning into
pET-32a vector. The DNA sequence encoding the light
chain of human enteropeptidase (705 bp) was synthesized
from 26 oligonucleotides (35-43 nucleotides each) by
polymerase chain reaction (PCR) as described before
[16]. The amplified DNA sequence was cleaved by Bg/ll
and Hindlll and cloned into plasmid pET-32a at
Bgll11/Hindlll restriction sites downstream to the gene of
the fusion partner thioredoxin following the DNA
sequence encoding (Asp),-Lys. The L-HEP gene
sequence was confirmed by automatic sequencing on an
ABI Prism-310 Genetic Analyzer (Applied Biosystems,
USA).

Expression, renaturation, and purification of L-HEP.
Escherichia coli BL21(DE3) cells were transformed by
plasmid pET-32a/L-HEP. Expression, renaturation, and
purification of L-HEP were done as described in our pre-
vious paper [16]. Total autocatalytic cleavage of the
Trx/L-HEP (thioredoxin/human enteropeptidase light
chain fusion protein) was observed after 2 h dialysis
against 0.1 M Tris-HCI (pH 8.0) containing 1 mM CacCl,
at room temperature. NaCl to the final concentration of
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500 mM was added to the dialyzed protein, and the active
enzyme was purified by affinity chromatography on STI-
agarose. The purified protein was stored in buffer con-
taining 0.1 M Tris-HCI (pH 8.0), 50% glycerol, and
500 mM NacCl at —20°C. The concentration of L-HEP
was determined spectrophotometrically by absorbance at
280 nm using a molar extinction coefficient of
54,450 M~'.cm™! calculated from the known amino acid
sequence using the ProtParam tool on the ExPASy server
(wWww.expasy.org).

The rate of hydrolysis of the fluorogenic substrate
GD,K-na was determined as described previously [17].
Assays were performed at 37°C in 1.5 ml buffer contain-
ing 0.01-1.0 mM GD,K-na, 25 mM Tris-HCI (pH 8.4),
and 10% dimethylsulfoxide with different concentrations
of CaCl,. The reaction was initiated by adding enteropep-
tidase (final concentration 0.7 nM). The rate of f-naph-
thylamine formation was determined from the increment
of fluorescence (A, = 337 nm and A, = 420 nm) moni-
tored continuously for 5 min using MPF-4 fluorimeter
(Hitachi, Japan).

Rates of hydrolysis of synthetic chromogenic tripep-
tides Z-Ala-X-Arg-pNA (benzyloxycarbonyl-L-alanine-
X-L-arginine-p-nitroanilide) were measured in 1 ml
buffer containing 0.1 M Tris-HCI (pH 8.0), 5% dimethyl-
sulfoxide, with concentration range of the substrates
0.01-1 mM. Reactions were started by addition of L-HEP
to the final concentration of 4 nM, and absorbance of the
released p-nitroaniline was recorded at 405 nm continu-
ously for 5 min. The k_, and K, values for all substrates
were determined from Lineweaver—Burk plots.

Effects of protease inhibitors and denaturing reagents
on L-HEP activity. The reaction of hydrolysis of thioben-
zyl benzyloxycarbonyl-L-lysinate (Z-Lys-SBzl) was used
for measurements of L-HEP activity in the presence of
protease inhibitors and denaturing reagents as described
previously [18]. Assays were performed at room tempera-
ture in 1.5 ml buffer containing 0.1 M Tris-HCI (pH 8.0),
260 uM DTNB, and 66 uM Z-Lys-SBzl. After addition of
the enzyme (final concentration 0.5 nM) the rate of 3-
carboxy-4-nitrothiophenoxide production was measured
continuously for 5-30 min from the absorbance changes
at 412 nm, using the extinction coefficient
13,600 M~'.cm™..

Cleavage of fusion proteins by L-HEP and L-BEP.
Trx/hEGF (thioredoxin/human epidermal growth factor
fusion protein) was partially purified from inclusion bod-
ies by affinity chromatography on Ni-NTA agarose.
Digestions by L-HEP and L-BEP were held in buffer
containing 50 mM Tris-HCI (pH 8.0) in the presence of
different denaturing agents during 20 h at room tempera-
ture. After digestion, samples were analyzed on Tris-
Tricine SDS-PAGE [19]. Protein electrophoretic profiles
in gels were stained with Coomassie Blue G-250, and the
bands were scanned using an ImageMaster VDS densito-
meter (Amersham Pharmacia Biotech, USA). The
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Trx/hEGF concentration was determined by the
Bradford method [20].

RESULTS AND DISCUSSION

L-HEP gene expression in E. coli and L-HEP purifi-
cation. The DNA sequence encoding the light chain of
human enteropeptidase (GenBank Accession Number
U09860) was synthesized from 26 oligonucleotides by
PCR and cloned into plasmid pET-32a after the DNA
sequence encoding enteropeptidase recognition site [16].
High level expression of Trx/L-HEP (100 mg from 100 ml
culture) was achieved in E. coli strain BL21(DE3). Most
(90%) of the fusion protein was insoluble and formed
inclusion bodies. After solubilization of inclusion bodies
in 6 M guanidine-HCI, Trx/L-HEP fusion protein was
refolded using oxidized and reduced glutathione as
described in our previous work [16]. Refolded protein
cleaved autocatalytically. Active enzyme was purified by
affinity chromatography on STI-agarose. This approach

Table 1. Yield of purified active L-HEP after refolding of
Trx/L-HEP fusion protein

Fusion Inclusion Refolded and Yield of
protein bodies before | purified on STI- | refolding,
renaturation agarose active %
from 100 ml | enteropeptidase,
cell culture, mg mg
Trx/L-HEP 100 1.2+0.2 2.0
(58.6 mg
L-HEP)

Note: Values are from five independent experiments.
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yielded more than 1 mg of highly active enzyme from
100 ml of E. coli culture (Table 1).

Estimation of L-HEP and L-BEP kinetic parameters
for cleavage of the specific substrate GD,K-na at different
concentrations of Ca** and Na*. Conventionally, kinetic
parameters for the specific substrate GD,K-na cleavage by
bovine enteropeptidase light chain have been determined
in the presence of 10 mM CaCl, [15, 21]. Our measure-
ments have shown that the maximum cleavage rate is
observed at 0.02 mM CaCl, both for L-HEP and L-BEP
with the specificity constants (k./K.,) of 3464 and
347 mM™!sec™!, respectively. For hydrolysis of the sub-
strate at 10 mM CacCl,, 4.5-fold lower values of specificity
constants were observed (Table 2, Fig. 1a). It has been
shown that Ca?>" mainly increases K,,, while k., remains
practically unchanged. The rate of GD,K-na hydrolysis
was inhibited with 100 and 250 mM NaCl by 70 and 90%,
respectively (data not shown). Similar results were
obtained for cleavage of Trx/hEGF fusion at different
concentrations of CaCl, (Fig. 1b). Even 1 mM CaCl,
slightly diminished the rate of Trx/hEGF hydrolysis, while
5 and 10 mM CaCl, reduced it by 50 and 80%, respective-
ly. The absence of Ca?" stimulation of enteropeptidase
activity is consistent with Leu and Thr at positions 70 and
80 in the polypeptide chain (chymotrypsin numbering),
while Glu at these positions are involved in formation of a
Ca’" binding site in thrombin and trypsin [22].

However, addition of 10 mM CacCl, had no effect on
the rate of hydrolysis of nonspecific substrates Z-Lys-
SBzl and Z-Ala-X-Phe-Arg-pNA (data not shown), and
NacCl at very high concentration (up to 1-5 M) increased
(2-2.5-fold) the rate of their hydrolysis by the enteropep-
tidase (Table 3). This suggests that Ca>* or Na* success-
fully shields substrate (Asp), negatively charged side
chains thereby impairing its binding to the positively
charged substrate-binding RRRK site of the enzyme. One

Table 2. Kinetic parameters for the cleavage of the specific substrate GD,K-na by L-HEP and L-BEP

Enteropeptidase [EDTA], mM [CaCl,], mM K, mM Koy, SEC7! kew/ K, mM™sec™!
L-HEP 1.0 0.080 = 0.004 117 £5 1462
L-BEP 1.0 0.332 £ 0.031 46.0 + 2.1 138
L-HEP 0.02 0.034 = 0.002 118 £5 3464
L-BEP 0.02 0.141 £ 0.023 493+ 2.1 347
Human dimer* 0.1 0.525 28.3 41
L-HEP 0.1 0.042 + 0.003 117 £5 2600
L-BEP 0.1 0.189 = 0.007 46.6 £ 2.2 243
Human dimer* 10 0.28 21.5 101
L-HEP 10 0.160 £ 0.007 115+ 4 719
L-BEP 10 0.590 + 0.031 454 +2.3 78

Note: Values for K, and k., are expressed as mean * S.D. of three independent determinations.
* Data from [15].
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Fig. 1. Effect of CaCl, on the hydrolysis rate of the GD,K-na peptide and Trx/hEGF fusion protein cleavage by L-HEP and L-BEP. a) The
rate of GD,K-na hydrolysis at different concentrations of CaCl, or | mM EDTA (point 0 mM in the diagram). b, ¢) Separate samples con-
taining 15 pg of Trx/hEGF fusion were incubated with the same relative activity units of enzymes (L-HEP and L-BEP) for 16 h at 25°C in
0.1 M Tris-HCI, pH 8.0, at different concentrations of CaCl, (b) or at 0.02 mM CacCl, for various time intervals (c). Samples were analyzed
by 12% Tris-Tricine SDS-PAGE and the gel was stained with Coomassie brilliant blue.

Table 3. Influence of different denaturing agents on the rate of Z-Lys-SBzl hydrolysis by L-HEP

Denaturant Concentration Activity, % Denaturant Concentration Activity, %
of denaturant, % of denaturant, M
Triton X-100 0.1 70+ 3 Imidazole 1.5-107" 87 £3
0.5 301 2.5-107" 68 £2
1.0 18+1
DTT 1.0-1072 100 + 3
Tween-20 0.1 80+ 4 2.0- 1072 9143
0.5 35+2
1.0 25+ 1 NaCl 1.0- 107" 150 £7
1.0 225+ 10
SDS 0.1 60+ 3 3.0 250 + 10
0.5 35+2 5.0 1457
1.0 28+ 1
KCl 1.0- 107 120+ 6
Ethanol 5.0 79+ 4 1.0 100 £ 5
10 70+ 3 3.0 100 £ 5
20 62+3
Urea 1.0 50+3
2.0 30+2

Note: Data are presented as means + S.D. from at least three independent experiments.
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Table 4. Kinetic parameters for the cleavage of nonspe-
cific substrates by L-HEP

Substrate ke sec™ | Koy BM | keo/ K,
mM"-sec”!
Z-Lys-SBzl 133+ 4 140 £7 950 % 30
For-Ala-Phe-Arg-pNA | 23.5+ 0.9 76 £ 4 309 + 11
Z-Ala-Phe-Arg-pNA | 17.5+0.7 | 674 261+ 10
Z-Gly-Pro-Arg-pNA 144+ 0.6 915 158 +7
For-Ala-Phe-Lys-pNA | 182+ 0.8 | 167+8 109 +5
Z-Ala-Tyr-Arg-pNA | 10.0+£0.4 | 1095 92+5
Z-Ala-Leu-Arg-pNA | 152407 | 234 £ 11 65+3
Z-Ala-Tip-Arg-pNA | 11.5+£0.5 | 240 £ 12 48 +3
Z-Ala-Ala-Arg-pNA 9.5+0.7 | 35616 | 267+ 1.6
Z-Pro-Phe-Arg-pNA 6.2+03 | 265213 | 234413
Z-Ala-Met-Arg-pNA 76103 | 420£20 | 182+ 1.0

Note: Data are presented as mean * S.D. from at least three independ-
ent experiments.

should note that despite high amino acid sequence
homology of human and bovine enteropeptidase light
chains (84%), L-HEP cleaved the specific substrate
GD,K-na almost 10 times faster than L-BEP at any con-
centration of CacCl,.

In our previous work, we have shown that the kinet-
ic parameters for cleavage of the small ester Z-Lys-SBzl
by human and bovine enzymes are practically identical
[16]. This observation let us carry out a comparative
analysis of cleavage rates of different fusion proteins, in
particular, Trx/hEGF by L-HEP and L-BEP (Fig. 1c).
After quantification of Trx/hEGF bands on SDS-PAGE
gels by densitometry, the rates of hydrolysis of Trx/hEGF
fusion by L-HEP and L-BEP (2.1 and 0.22 mmol/min
per mg, respectively) were calculated. Additional studies
with site-directed mutagenesis are required to explain
higher (about an order of magnitude) activity of L-HEP
in comparison with L-BEP.

Secondary substrate specificity of L-HEP. Kinetic
parameters of L-HEP were determined for hydrolysis of
the thioester Z-Lys-SBzl and some synthetic tripeptides
(Table 4). Kinetic parameters for thioester Z-Lys-SBzl
cleavage by L-HEP and L-BEP were practically identical.
Hydrolysis of the tripeptide substrates For-Ala-Phe-Arg-
pNA and For-Ala-Phe-Lys-pNA indicated a 2.5-fold Arg
to Lys preference in P1 position. L-HEP demonstrated
relatively high affinity to chromogenic tripeptides with
hydrophobic residues in the P2 position (Phe > Tyr >
Leu > Trp). For example, Z-Ala-Phe-Arg-pNA was
hydrolyzed with quite high specificity constants k.,/K,,
260 and 140 mM~'.sec”! by L-HEP and L-BEP, respec-
tively. We believe that a substrate with even greater speci-
ficity constant can be obtained by optimizing amino acids
at positions P3 and P4 of the substrate. Similar value of
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kea/ K = 212 mM~"-sec™! was obtained for native porcine
enteropeptidase toward Z-Phe-Arg-MCA [23].

Calcium ions (up to 20 mM) had no effect on
hydrolysis rate of Z-Lys-SBzl and tripeptides, and NaCl
(1-3 M) only stimulated 2.0-2.5 times the rate of hydrol-
ysis (Table 3). All hereinabove data indicated that the
binding site for Z-Ala-X-Arg-pNA tripeptides differs
from that for the specific substrate GD,K-na. It remains
possible that other targets playing an important physio-
logical role may exist for the human enteropeptidase pro-
teolytic domain under certain conditions.

Interestingly, in the phylogenetic tree of 84 serine
proteases of the chymotrypsin family enteropeptidase was
found in one group with hepsin, plasma Kkallikrein,
prostasin, and factor XI, which prefer Arg and Phe at the
P1 and P2 positions of substrates, respectively [22]. This
suggests that P1Arg-P2Phe secondary substrate specifici-
ty was the original one for enteropeptidase during evolu-
tion. Detailed analysis of the evolution of trypsinogen
activation peptide demonstrated that the (Asp),-Lys
sequence in mammalian trypsinogen has evolved to
inhibit autoactivation and enhance cleavage by
enteropeptidase [24].

Influence of denaturing agents on the enzymatic activ-
ity of L-HEP. The stability of L-HEP to denaturing
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Fig. 2. Effect of different denaturing agents on the cleavage rate
of Trx/hEGF fusion protein by L-HEP. Samples containing 15 pg
of Trx/hEGF fusion were incubated for 20 h at 25°C in buffer
containing 0.1 M Tris-HCI (pH 8.0) and different concentrations
of imidazole, NaCl, or Triton X-100.
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agents was examined using Z-Lys-SBzl (Table 3) and
Trx/hEGF fusion protein (Fig. 2) as substrates. The
enzyme appeared highly resistant to detergents like Triton
X-100, Tween 20, and SDS. L-HEP hydrolyzed Z-Lys-
SBzl in 20% ethanol preserving about 60% of activity.
High concentrations of imidazole (250 mM) and dithio-
threitol (20 mM), usually used in purification of fusion
proteins, were acceptable for cleavage of both Z-Lys-SBzl
and Trx/hEGF fusion proteins. High concentrations of
NacCl (up to 5 M) or KCI (up to 3 M) only stimulated
cleavage of the nonspecific substrates Z-Lys-SBzl and Z-
Ala-Phe-Arg-pNA, while cleavage of the specific sub-
strate GD,K-na was strongly inhibited even by low con-
centrations of NaCl (100 mM and more, data not
shown).

Effect of protease inhibitors on L-HEP. The effect of
various protease inhibitors on L-HEP was studied using
the thioester Z-Lys-SBzl as a substrate (Table 5). The
activity of enteropeptidase was strongly inhibited by
trypsin-like serine protease inhibitors. STI and aprotinin
inhibited the enzymes in a time-dependent manner (with
equilibrium established in 30-60 min), while leupeptin,

Table 5. Effects of protease inhibitors on hydrolytic activ-
ity of L-HEP

Inhibitor Concentration Activity of L-HEP,
of inhibitor, M %
STI 3.0-107° 46.1 £ 1.1
3.3-10°8 6.0+0.2
Aprotinin 2.5-1077 36.0+ 1.0
20-10° 8.810.3
Leupeptin 1.0-107° 6.31+0.3
Antipain 1.0-107° 157+ 1.0
1.0-107* 45+0.2
E-64 1.0-1073 524+ 14
1.0-107* 16.3+0.8
Benzamidine 1.0-107* 356+ 0.9
1.0- 1073 8.2%0.5
Chymostatin 1.0-107* 81.1+2.0
Pepstatin A 1.0-107* 95.0 £ 1.5
Bestatin 1.0-107* 93.0+ 1.8
PMSF 1.0-1073 459+ 1.1
TLCK 1.0-1073 87.0 £ 1.5
EDTA 1.0-1072 100.0 + 3.3

Note: Data are presented as mean * S.D. from at least three independ-

ent experiments.
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Fig. 3. The pH dependence of Z-Lys-SBzl hydrolysis by L-HEP.
Data (filled squares) were treated to fit a Gaussian curve with pH
optimum 7.54 + 0.02.

antipain, and benzamidine did it instantaneously. L-HEP
activity was inhibited very poorly by TLCK and was prac-
tically not influenced by chymotrypsin-like protease
(chymostatin), aminoprotease (bestatin), metallopro-
tease (EDTA), or aspartic protease (pepstatin) inhibitors.
Surprisingly, cysteine protease inhibitor E-64 inhibited
L-HEP efficiently. Earlier the same inhibition by E-64
was demonstrated for porcine enteropeptidase [23] and
B-trypsin [25]. It has been shown by computer modeling
that inhibition of B-trypsin was particularly determined
by the interaction of the guanidine-terminal group of E-
64 with S1-Asp189 side chain. In contrast, in cysteine
proteinases the epoxide ring from the opposite terminus
of E-64 reacts with the catalytic site thiolate anion [26].
Inhibition of enteropeptidase can be additionally related
to electrostatic interaction of the carboxy-terminal group
of E-64 with the 96-99 (RRRK) loop of L-HEP.

The pH dependence of L-HEP enzymatic activity was
measured for hydrolysis of Z-Lys-SBzl as described in
“Materials and Methods”. The enzyme cleaved it over a
broad pH range with pH optimum 7.5 and 50% activity at
pH 6.3 and 8.7 (Fig. 3).

Thus, we have obtained and characterized for the
first time the human enteropeptidase catalytic subunit.
Our preparation retained 100% activity during storage at
—20°C for at least for 1.5 years. High activity, specificity,
and stability of human enteropeptidase make it a very
useful reagent in biotechnology for the cleavage of fusion
proteins.
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