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Escherichia coli strain BL21(DE3)/pET42a/ASS — an efficient producer of recom-
binant human argininosuccinate synthetase (rhASS) — was constructed, and prepara-
tions of purified rhASS were obtained using His-tag affinity chromatography. The effect
of specific inhibitor, a-methyl-DL-aspartate, and nitric oxide donor, sodium nitroprusside,
on the ASS specific activity was evaluated with purified rhASS protein and in mouse
liver lysates. The developed expression platform is a useful tool in search for new ASS
inhibitors efficient under in vitro and in vivo conditions.
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INTRODUCTION

Argininosuccinate synthetase (ASS; L-citrulline, L-aspartate ligase; EC 6.3.4.5)
plays an important physiological role as a rate-limiting enzyme of urea cycle and biosyn-
thesis of arginine, a semi-essential amino acid in humans [12]. Consequently, ASS af-
fects arginine-dependent synthesis of nitric oxide, polyamines, proline and glutamate
[14]. The inherited deficiency in ASS causes citrullinemia, an autosomal recessive dis-
order, characterized by the elevated levels of blood citrulline and ammonia, which often
results in hyperammonemic coma and early neonatal death [11]. In turn, some types of
tumors, such as melanomas, renal and prostate carcinomas, mesotheliomas, some
hepatocellular carcinomas exhibit downregulation of ASS expression leading to the in-
ability to synthesize endogenous arginine, and to intrinsic dependence of such tumors
on extracellular arginine supply (known as ,arginine auxotrophy”) [6, 7]. Enzymatic ar-
ginine deprivation is a novel approach to target proliferation of tumors which lack ASS
expression [8]. Several phase I/ll trials with arginine-degrading pegylated bacterial argi-
nine deiminase and human arginase | have shown clinical benefits in suppressing tumor
growth and low toxicity in patients with ASS-negative tumors [5, 6].

It was also observed that arginine deprivation can trigger upregulation of ASS ex-
pression in certain tumors, which, in turn, can lead to in vivo drug resistance [6, 8, 12].
In such cases, application of low molecular weight ASS inhibitors may be desirable to
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improve therapeutic outcome. However, few ASS inhibitors are known from the litera-
ture [9, 18]. The aim of this work was to construct the producer of recombinant human
ASS (rhASS) in E. coli and to evaluate efficacy of the potential ASS inhibitors using
purified enzyme preparations.

MATERIALS AND METHODS

Construction of expression plasmid. cDNA for the human ASS gene was iso-
lated from human hepatocellular carcinoma HepG2 cell line which is characterized by
high ASS expression [2]. Amplification of the ASS full-length cDNA was performed using
oligonucleotide primers ASS-f (5'-CCGGATCCGATGACGATGACAAGTCCAGCAAAG-
GCTCCGTGGTT-3') and ASS-r (5-GCGCGGCCGCTTACTTAGTTACTATTTGGCA-
GTGACCTTGCT-3'), which carried BamHI and Notl restriction sites, respectively. The
corresponding PCR resulted in the amplification of a single DNA product of the pre-
dicted for human ASS size (1280 base pairs). The isolated DNA fragment was treated
with the appropriate restriction endonucleases and ligated into the pET-42a vector
(Novagen), under control of lac operator regulated T7 promoter, induced by IPTG (iso-
propyl 1-thio-beta-D-galactopyranoside). pET-42a vector also contains adjacent to 77
promoter sequences, encoding GST- and (His),-tags for affinity purification, and ASS
coding region was cloned as their C-terminal fusion (Fig. 1). The resulting vector pET-
42a/ASS was amplified in E. coli DH5a. cells. The correctness of the constructed vector
was confirmed by sequencing (Genomed, Poland). pET-42a/ASS was transformed into
BL21(DES3) E. coli cells to achieve IPTG-induced rhASS expression.

Expression of rhASS in E. coli and purification of the enzyme using affinity
chromatography. BL21 cells harboring the pET-42a/ASS plasmid were grown in lyso-
geny broth (LB) medium (1.0% Tryptone, 0.5% Yeast Extract, 1.0% Sodium Chloride, pH
7.0) containing 30 mg/ml of kanamycin as selective marker overnight at 37°C. A total of
5 ml of this overnight culture were inoculated into 250 ml of fresh LB medium containing
identical antibiotic concentration. Recombinant protein expression was induced by ad-
ding IPTG to a final concentration of 1mM, when the optical density of the culture reached
0.5-0.6 OD,,, and temperature was lowered to 26-29°C for 4 hours. Bacterial cells were
harvested by centrifugation at 3,500 rpm for 20 min at 4°C, washed with cold saline solu-
tion and pellets were stored at -70°C until use. For ASS purification, bacterial pellets
were resuspended in ice-cold (volume ratio 1:10) extraction buffer (20 mM Tris-Cl (pH
8.0), 300 mM NaCl, 5 mM imidazole) which was supplemented with lysozyme (1 mg/ml),
and a mixture of protease inhibitors (5 mM benzamidine, 1 mg/ml pepstatin, 10 mg/ml
leupeptin, 1 mM Na orthovanadate, 10 mg/ml aprotinin, 1 mM phenylmethylsulfonyl fluo-
ride). To reduce the viscosity, lysate was passed through the syringe needle several
times. After incubation for 20 min, samples were sonicated (3x10 sec on ice with 20 sec
intervals) and centrifuged at 15,000 g for 30 min at 4°C. Pre-equilibrated in extraction
buffer nickel-nitrilotriacetic acid (Ni-NTA) Superflow agarose (Qiagen) or glutathione
(GSH) — sepharose 4B (Pharmacia Biotech) was added to the supernatants and incu-
bated with gentle rotation at 4°C overnight. Purified proteins were collected in elution
buffer containing 20 mM Tris, 300 mM NaCl, 250 mM imidazole (pH 8.0), dialyzed against
50 mM Tris, 150 mM NaCl, 50% glycerol overnight and stored at -20°C until use. Sodium
dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and Western blot analy-
sis were carried out to estimate the protein purity. Protein concentration was determined
according to Peterson’s method [16].
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SDS-PAGE and Western blot analysis. For Western blot analysis proteins were
separated on 10% SDS-PAGE [15], and transferred onto a polyvinylidene difluoride
membrane (Millipore) [19]. The membranes were blocked in 5% non-fat dried milk in
PBS containing 0.05% Tween-20 and immunoblotted with primary monoclonal antibo-
dies to ASS (BD Transduction Laboratories) or to His-Tag (Millipore). Secondary goat
horseradish peroxidase-conjugated anti-mouse antibody (Millipore) and an enhanced
chemiluminescence’s system (,Amersham Biosciences”, USA) were used for the detec-
tion of immunoreactive protein bands.

Assay for enzymatic activity of argininosuccinate synthetase. ASS activity
was assessed based on the accumulation of the product pyrophosphate as inorganic
phosphate [13], following cleavage with pyrophosphatase (Sigma). ASS (1-2 g of puri-
fied protein) was added to the reaction buffer (20 mM Tris-HCI (pH 8.0), 2 mM ATP,
2 mM citrulline, 2 mM aspartic acid, 6 mM MgCl,, 20 mM KClI, and 0.1 units of pyrophos-
phatase) to a final volume of 100 ul. The samples were incubated at 37°C in 96-well
plates, and the reactions were terminated after 30 min by the addition of an equal volu-
me of molybdate buffer (10 mM ascorbic acid, 2.5 mM ammonium molybdate, 2% sul-
furic acid) and further incubation at room temperature for 30 min. In the case of mouse
liver lysate, the enzymatic reaction was carried out in Eppendorf microtubes (5-10 pg of
protein in a probe), and 100 pl of 10% trichloroacetic acid was added to each one, mixed
and centrifuged for 10 min at 12,000 g. 100 ul of supernatants were placed in 96-well
plates with further adding of molybdate buffer as described above.

Accumulation of phosphate was determined by measuring the absorbance at 630
nm on a plate reader (BioTek, Winooski, Vermont, USA), and its concentration was de-
termined by comparison with inorganic phosphate (Pi) standards. Net ASS activity was
calculated by subtracting the value at the reaction condition without substrates from that
with substrates [10, 13].

Inhibition of the ASS catalytic activity by a-methyl-DL-aspartate (MDLA) or sodium
nitroprusside (SNP) was examined as follows. Increasing amounts of inhibitors were
added to ASS fraction in reaction buffer as described in Fig. 4 legends. After incubation
at 37°C for 60 min, the enzyme activity in the mixtures was estimated by the addition of
substrate mixture and further incubation at 37°C for 30 min [17]; finally, the concentra-
tion of generated Pi was measured as described above. Specific activity of ASS was
expressed as uymol Pi/min per mg protein.

Statistics. Each experiment was performed at least three times. Significant diffe-
rence from the control was compared using Student’s f-test.

RESULTS AND DISCUSSION

Expression and purification of rhASS protein. The human ASS gene comprises
16 exons which span 63 kilobases and are mapped to chromosome 9 [22]. Based on
cDNA cloning, the predicted protein product consists of 412 amino acids with molecular
weight of 46.4 kDa. To aid in downstream rhASS purification, we expressed rhASS in
E. coli as a fusion protein with both His- and GST- N-terminal tags.

ASS cDNA was isolated by PCR and cloned into pET-42a vector as described in
Materials and Methods. The schematic map of the resulting rhASS expression vector,
pET-42a/ASS, is shown on Fig. 1.
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Fig. 1. The scheme of rhASS expression vector pET-42a/ASS (7210 bps). Abbreviations: 1 ori — phage f1
origin of replication for single stranded replication, T7 — specific promoter for RNA polymerase from
the T7 bacteriophage, lacl — lac repressor gene, ori — E. coli origin of replication for double stranded
replication, Kan — kanamycin resistance gene

Puc. 1. Cxema BekTopa ekcnpecii hASS pET-42a/ASS (7210 nH). YMOBHi no3Ha4eHHs: f1 ori — noyaTok penni-
Kauii dara f1 ona ogHonaHutorosoi pennikauii, 77 — cneundivHnii npomotop Ans RNA nonimepasun
3 T7 GakTtepiodhara, lacl — reH penpecopa lac onepoHa, ori — noyaTok pennikauii E. coli onsi aBo-
naHuoroBoi pennikawii, Kan — reH pesucTeHTHOCTI 40 KaHaMiLMHY

Cultivation conditions were selected to provide maximal ASS expression in E. coli.
Namely, cultivation temperature was chosen below 30°C, and duration of induction of
ASS expression with IPTG as 4 hrs. SDS-PAGE of cell lysates with Coomassie Blue
staining revealed a predominant protein band of 72 kDa in the IPTG-induced cells, which
is a predicted size for the rhASS-fusion protein (Fig. 2, A, lanes 3, 4).

Ni-NTA agarose was used for rhASS (His),-tag affinity purification as described in
Materials and Methods. It was shown that 72 kDa dominant band was withdrawn from
cell lysates after treatment with Ni-NTA agarose (Fig. 2, A, lines 4, 5), and its main frac-
tion was eluted with 250 mM imidazole (Fig. 2, B). The purity of the eluted protein was
approximately 90% after dialysis and concentration with centrifugal filter devices
(Millipore) (Fig. 2, B, lane 3). The yield of 5—10 mg of the partially purified rhASS was
obtained per liter of culture broth. Utilization of GSH-sepharose for affinity purification
of rhASS via binding to GST-tag produced a lower yield (see Fig. 3, B).

To confirm the identity of the expressed recombinant protein, Western blot analysis
was carried out using two different commercial monoclonal antibodies, anti-ASS and
anti-His-Tag. With anti-ASS antibody, we revealed the immunoreactive band at 72 kDa in
the induced E. coli cells, transformed with pET-42a/ASS plasmid, only (Fig. 3, A, lane 4).
The lysate of human hepatocellular carcinoma HepG2 cell line was loaded as a positive
control (Fig. 3, A, lane 2).

With anti-His-Tag antibody, we observed no immunoreactive signal in untrans-
formed E. coli cells, regardless of IPTG induction (Fig. 3, B, lanes 1, 2), whereas it was
present in the lysates of pET-42a/ASS transformant and significantly upregulated upon
IPTG treatment (Fig. 3, B, lanes 3 and 4, respectively).

We also confirmed that rhASS can be purified by affinity binding to either Ni-NTA
agarose or GSH-sepharose, with higher efficacy in the former (Fig. 3, B, lanes 5, 6, re-
spectively).

Thus, based on our Western blot analysis with anti-ASS and anti-His-Tag monoclo-
nal antibodies, we confirmed expression of rhASS in the constructed E. coli producer.
However, heterogenity of the recombinant protein product was also evident, probably
due to the inefficient transcription of the unmodified heterologous gene in E. coli host
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(Fig. 3, B). Our attempts to overcome this problem by manipulating with media and
cultivation conditions, as well as by expressing pET-42a/ASS in alternative E. coli host
strains were not successful (data not shown).
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Fig. 2. SDS-PAGE analysis of lysates of rhASS-expressing E. coli strain (A) and of the affinity-purified pro-
tein (B).
A: lane 1 — protein molecular weight markers (PM); lanes 2, 3 — pellet from 0.5 ml lysate of uninduced
(2) and induced (3) with 1mM IPTG E. coli pET-42a/ASS transformed cells, respectively; lanes 4, 5 —
supernatant of sonicated lysate of rhASS producer before (4) and after (5) incubation with Ni-NTA
agarose, respectively, 25 ul were loaded per lane;
B: lane 1 — PM; lane 2 — protein eluted from Ni-NTA agarose with 250 mM imidazole, 10 pl; lane 3 —
concentrated protein after dialysis, 5 ul (see M&M for details)

Puc. 2. EnektpocopetnyHunin aHanis nisatis E. coli npogyueHTa rhASS (A) Ta adiHHO oumLeHoro binka (B)
y noniakpunamigHomy reni 3a HasBHocTi SDS.
A: popixka 1 — 6inkosi mapkepu (BM); gopixkn 2, 3 — ocag 3 0,5 mn nisaty HeiHgykoBaHux (2) Ta iH-
nykoBaHux (3) 1 mM-Hum IPTG E. coli knituH, TpaHcdopMoBaHux pET-42a/ASS, BignoBigHO; LOPKKM
4, 5 — HapocaaoBa piauHa nisaty nigaaHoro Aii yneTpassyky npogyueHTta rhASS go (4) Ta nicns (5)
iHkyOauii 3 Ni-NTA arapo3soto, BiAnoBiAHO, Ha NyHKY HAHECEHO 25 MKIT;
B: popixka 17— BM; gopixka 2 — 6inok, entonosanuii i3 Ni-NTA arapoau 250 MM-Hum imigasonom, 10 mk;
[opikka 3 — CKOHLEHTpoBaHui Binok nicns gianisy, 5 mkn (getanbHiwe ave. Matepianv Ta metoam)

Inhibitory effect of MDLA and SNP on ASS activity. In order to verify, whether
the expressed His;-ASS fusion protein is functional, we assayed its catalytic activity.
After detailed analysis of the literature data, we found that for the measurement of ASS
specific activity different methods were applied. In particular, for investigation of citrul-
linemia type | genetic variants by in vitro studies, C. Berning et al. [1] determined activity
of wild-type and mutant ASS proteins in nickel agarose elution samples, by measuring
the formation of argininosuccinate from aspartate, citrulline, and ATP using newly de-
veloped assay tandem mass spectrometry. Another accepted method to assay ASS
activity is based on the conversion of radiolabeled aspartate to argininosuccinate [18,
22]. In the work of G. Hao and co-authors [13], ASS activity was assessed based on the
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accumulation of its product, pyrophosphate. However, the ASS activity was represented
as percentage of a control value. This method, with modifications described in Materials
and Methods section, was utilized in current study.
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Fig. 3. Western blot analysis of ASS expression and affinity purification.

A — visualization of rhASS protein with anti-ASS antibodies: lane 7 — lysate of untransformed E. coli
BL21 cells, lane 2 — lysate of HepG2 human hepatocarcinoma cells (the source of the ASS gene),
lanes 3, 4 — lysates of uninduced (3) and induced (4) with 1 mM IPTG E. coli cells transformed with
pET-42a/ASS;

B — visualization of rhASS protein with anti-His-Tag antibodies: lanes 1, 2 — lysates of uninduced (7)
and induced (2) with IPTG cells of E. coli recipient strain BL21; lanes 3, 4 — lysates of rhASS pro-
ducer, correspond to lanes 3, 4 Fig. 3, A above; lanes 5, 6 — Ni-NTA agarose (5) and GSH- sepha-
rose (6) beads after incubation with supernatant of sonicated lysate of rhASS producer; lane 7 —
preparation of (His),-tagged recombinant human arginase |

Puc. 3. BecTtepH-6n0T aHani3 ekcnpecii Ta apiHHOro oumileHHst ASS.

A — Bigyanizauis rhASS 6inka 3a gonomoroto aHTU-ASS aHTUTIN: gopixka 1 — nisaT HeTpaHchopMo-
BaHux E. coli BL21 kniTuH; gopixka 2 — ni3aT KniTuH renatokapuvHomu nogunHmn nikii HepG2 (oxepe-
no BuaineHHs reHa ASS); nopixkn 3, 4 — nizatn HeiHgykoBaHux (3) Ta iHaykoBaHuX (4) 1 mM-Hum
IPTG E. coli knituH, TpaHcgopmoBaHux nnasmigoto pET-42a/ASS;

B — Bisyanisauis rhASS 6inka 3a gonomoroto aHTu-His-Tag aHTuTIn: opixkku 1, 2 — nisatn HeiHgyKo-
BaHuX (1) Ta iHgykoBaHux (2) 1 mM-Hum IPTG peumnieHTHuX knituH BL21; popikkn 3, 4 — nizatn
rhASS npopyueHTa, BignosigaTb fopixkam 3, 4 Ha puc. 3, A; popixkn 5, 6 — Ni-NTA araposa (5) Ta
GSH-cedaposa (6) nicns iHkybaLii 3 HagocagoBa piavHa nisaty niggaHoro Aii ynstpassyky rhASS
npoayueHTa; Aopixka 7 — npenapar (His),-tag pekombiHaHTHOT apriHasu NoanH1

We found that purified preparations of rhASS exhibit specific activity around
30 umolxmin'xmg™ protein, whereas the ASS activity in mouse liver lysate, used as a
positive control, was almost twice as high. A preheated sample (100°C, 10 min) of
rhASS protein was used as a negative control and exhibited no detectable ASS activity.

An aspartate analogue, a-methyl-DL-aspartic acid (MDLA), has been previously
shown to be a specific inhibitor of ASS from a variety of tissues [9, 18]. For instance, to
elucidate the effect of the down-regulation of ASS activity on nitric oxide (NO) produc-
tion in bovine aortic endothelial cells, MDLA was used at concentration of 10 mM [18] or
8 mM [9]. Experimental procedure of Guerreiro et al [10], in which 1 mM MDLA was
added into culture medium of human embryonic kidney 293 cells, or administered to
spontaneous hypertensive rats at 1 mmol/kg, revealed that ASS is a functional target for
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a snake venom anti-hypertensive peptide. Therefore, MDLA is an ASS inhibitor in low
mM range, which, however, may be too high to be used in humans as auxiliary agent of
anticancer enzymotherapy (see Introduction).

Although arginine deprivation therapy, as an anticancer strategy, has been investi-
gated for several decades [12], it is only recently was shown encouraging activity in
patients with specific tumor types [21]. However, prolonged arginine starvation in hu-
man may cause vasoconstriction and thrombosis due to the deficit of arginine deriva-
tive, nitric oxide (NO), as vasodilator and disaggregant [4]. This problem can be over-
come via supplementation with exogenous NO-donors in vivo, which could diminish
some side effects of arginine deprivation. Sodium nitroprusside (SNP) is one of the
most widely used agents for the management of hypertensive emergencies, and has
been in clinical use for several decades [20]. Using the BRENDA database of the com-
prehensive enzyme information system (http://www.brenda-enzymes.org), nitric oxide
was also found among the list of potential in vivo ASS inhibitors. Therefore, in this work
we evaluated the effect of MDLA, an aspartate analogue, and SNP, an exogenous NO
donor, on ASS activity in purified rhASS protein and in mouse liver lysates.

We observed that both analyzed ASS inhibitors elicited concentration-dependent
inhibition of ASS (Fig. 4, A, B). The ASS enzymatic activity was completely blocked at
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Fig. 4. Effect of MDLA (A), SNP (B) and cumulative effect of MDLA and 0.2 mM SNP (C) on ASS activity,
* p<0.05 compared with the untreated hrASS protein

Puc. 4. Bnnve MDLA (A), SNP (B) Ta noegHaHna gis MDLA i 0,2 mM SNP (C) Ha akTtuBHicTb ASS, * p<0,05
MOPIBHSAHO 3 KOHTPOMEM
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concentration of MDLA 4 mM and higher, similarly for the purified rhASS and in mouse
liver lysate (Fig. 4, A). SNP, in a range of 1-5 mM, was more effective on purified protein
in comparison with mouse liver lysate (Fig. 4, B). Inhibitory concentration index (IC,,)
toward ASS for MDLA was around 2.5 mM, for SNP — 1.5 mM. The observations on SNP
inhibitory effect (Fig. 4, B) are consistent with a mechanism, whereby NO donors re-
versibly inactivate human ASS by S-nitrosylation of its single cysteine residue [13].

It was previously shown in our laboratory that 0.1-0.2 mM SNP releases exoge-
nous NO at the level which is close to NO physiological range and may be potentially
used as an adjuvant compensatory agent upon arginine deprivation-based therapy for
some types of tumors [3]. Therefore, we decided to examine the cumulative effect of
SNP at 0.2 mM concentration and low dose of MDLA on ASS activity.

We observed that the combinational treatment of hrASS protein with NO donor and
MDLA in low mM range revealed the opposite effect on its activity (Fig. 4, C) as com-
pared to a separate administration of these inhibitors in a range of 1-5 mM (Fig. 4, A,
B). Apparently, 0.2 mM SNP compensates the inhibitory influence of the aspartate ana-
logue. The mechanism of this phenomenon requires further investigation.

Taken together, the (His),- and GST-tagged recombinant human ASS was ex-
pressed in the bacterial system. It was confirmed that (His),-tag does not disturb the
ASS enzymatic activity, but allows easy one-step purification procedure by Ni-chelating
chromatography. The inhibitory effect of a-methyl-DL-aspartate, as well as NO donor,
SNP, on the enzyme’s activity of mouse liver lysate and purified protein was confirmed.
The observed IC,, concentration ranges for effective inhibition by MDLA and SNP were
found to be in low millimolar range (Fig. 4, A, B), a relatively high level from physiologi-
cal and pharmacological points of view. At lower physiological concentrations, these
inhibitors do not provide a desirable ASS inhibition. Nevertheless, the developed
scheme will be used in our next studies for in vitro search for more effective ASS in-
hibitors as components of combinational antitumor enzymotherapy.
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EKCNPECISi PEKOMBIHAHTHOI APIHIHOCYKUMHATCUHTETA3U NOAUHU
B ESCHERICHIA COLI

O. I. Boek, KO. A. Pxeneusbkull, I'. I'. lepesep3esa, O. B. Cmacuk

IHemumym 6ionoeii knimuHu HAH YkpaiHu, syn. [JpacomaHosa, 14—16, Jlbeie 79005, YkpaiHa
e-mail: stasyk@cellbiol.lviv.ua

CkoHcTpyroBaHo WTtam Escherichia coli BL21(DE3)/pET42a/ASS — edekTnBHMN
nNpoayLeHT peKoMBiHaHTHOI apriHiHoCyKuMHaTcMHTeTasn nioguHn (rhASS) i otpumaHo
oumLleHnn wnaxom His-tag adiHHoOT xpomaTtorpadii npenapart. JocnigXeHo BNAunB cne-
undpivHoro iHribitopa a-metun-DL-acnapTaTy, a Takox AoHOpa OKcuay a3oTy HiTponpy-
CVay HaTpito, Ha MMTOMY akTMBHICTb ovuweHoro b6inka rhASS i akTuBHicTb ASS y nisa-
Tax neyviHkM muwi. Po3pobrieHa cuctema ekcnpecii € HeobxigHNM IHCTPYMEHTOM A4S
noLyKy HOBWX iHriBiTopiB ASS, edpekTnBHUX 3a YMOB in Vvitro Ta in vivo.

Knroyoei cnnoea: apriHiHOCyKLMHATCUHTETa3a, 6iocMHTE3 apriHiHy, ekcrnpecia pe-
KoMmbBiHaHTHoro 6inka, adiHHa xpomaTtorpadis.
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3KCNPECCUA PEKOMBUHAHTHOW APTMHUHOCYKUMHATCUHTETA3bI
YEJIOBEKA B ESCHERICHIA COLI

E. U. Boek, 0. A. Pxeneukud, I'. I'. llepeeep3esa, O. B. Cmacbik

WHemumym 6uonoauu knemku HAH Ykpaunbi, yn. [pazomaHosa, 14—16, Jieeoe 79005, YkpauHa
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CkoHcTpyupoBaH Wwrtamm Escherichia coli BL21(DE3)/pET42a/ASS — adpdekTms-
HbI NPOAYLIEHT PEKOMBUHAHTHOW aprmHMHOCYKUMHaTCUHTETasbl Yenoseka (rhASS) u
nonyveH o4vnLLeHHbIn nytem adpduHHon His-tag xpomartorpadun npenapart. N3ydyeHo
BNusiHME cneunduyeckoro nHrnbutopa a-metun-DL-acnapTarta, a Takke JOoHOopa OKCU-
a asoTa HUTponpyccuaa HaTpus, Ha YAEINbHYI akTMBHOCTb oumLeHHoro 6enka rhASS
1 akTMBHOCTb ASS B nm3artax neveHun mbiwn. PaspabotaHHasa cnctema aKkcnpeccmm sB-
NseTCs None3HbIM MHCTPYMEHTOM IS MOMCKa HOBbIX MHIMOuTopoB ASS, addekTms-
HbIX B YCNOBWSAX in Vitro v in vivo.

Knrovesnie criosa: aprmHMHOCYKUMHATCUHTETa3a, BMOCUHTE3 aprMHUHA, SKCnpec-
cusi pekombuHaHTHOro 6enka, aduHHasi xpomarorpadusi.
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