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Obtaining single-chain variable fragments (scFv) of recombinant antibodies in E. coli cells is often
associated with numerous problems causing low yields or inactive conformation of the product.

The aim of this work was to study the influence of staphylococcal protein A fragment fused with
scFv antibodies (SpA-tag) on the efficiency of expression of final product. Examination of scFv anti-
bodies of different origin and specificity has shown that in similar expression systems fused scFv is
synthesized in much higher quantities than free scFv. Furthermore, the scFv antibodies in fused form
retained their antigen-binding properties and the SpA fragment the ability to bind other immuno-
globulins.

Thus, the proposed strategy can be considered effective in improving the efficiency of scFv-anti-

bodies production in E. coli cells.
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ScFv — single-chain fragment variable — is
a widely used type of recombinant antibodies.
They are obtained by combined translating of
genes in variable domains of the heavy and
light immunoglobulin chains. Though scFv
antibodies lack constant domains, they are
specific and bind antigens similarly to natural
antibodies. ScFvs are widely used in practice
as highly specific immunological reagents
to isolate and establish the characteristics of
biomolecules, for quantitatively identification
of relevant biomarkers in biological fluids, to
sort and label cells, to determine the immune
status of the organism, to locate sites of tumor
growth, to neutralize toxins, etc. [1, 2].

In the beginning, the technology for
obtaining scFv antibodies was focused on using
the Escherichia coli cells as a producer. This
expression system is still the most convenient
for routine studies [3]. The sequence of
scFv antibodies is unique for each clone,
which determines the peculiarities of their
expression. Quite often, expression in E. coli
cells provides less than enough scFv antibodies.
Also, they can be synthesized in a functionally

inactive form and accumulated in the inclusion
bodies. Refolding of recombinant antibodies in
vitro is one of the solutions to this problem, but
usually, the output of renaturated protein does
not exceed 25% of the amount before refolding
[4]. Moreover, the process of allocation is
greatly complicated by this procedure and it
requires additional funds and time.

Using co-expression or hybridization
with chaperons and chaperone-like proteins
such as isomerases of the disulphide bonds of
DsbABCD, thioredoxin (Trx1) etc., is another
set of approaches to improve expression of
recombinant antibodies in E. coli cells [5, 6].

Previously we obtained a series of scFvs
against the B subunit of diphtheria toxin,
which contained the functional fragment of
D-E-A-A* staphylococcal protein A (SpA) as a
C-terminal tag. Since the D-E-A-A* fragment,
like the natural SpA, specifically interacts
with immunoglobulins of different mammalian
species, the tagged immunoglobulins of
varying specificity can be used to detect scFvs
combined with the D-E-A-A* fragment. Our
results also indicated that the production of
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recombinant antibodies can be improved by
combining them with the D-E-A-A* fragment
of SpA [7]. Therefore, the purpose of the
present work was to construct a vector for
scFv antibodies, and to test the effectiveness
of using the SpA-scFv complex to improve the
recombinant antibody fragments production
on the example of scFv antibodies of different
origin and specificity.

Notably, SpA can be used as a tag to detect,
isolate, and purify recombinant antibodies.
Moreover, it was shown that scFv fused with
SpA has a significantly longer half-life time in
blood plasma compared to free scFv [8].

Materials and Methods

Manufacturing the pET-28c-SpA modified
vector for expression of SpA-scFv hybrid
protein in E. coli. The SpA gene fragment
sequence was cloned from the previously
obtained construct based on the pET-28c
vector and DNA sequence of the D-E-A-A%*
fragment [9]. For amplification, sense primer
complementary to the sequence of pET-28c¢
vector and antisense primer complementary
to the sequence of SpA were used; the latter
also contained a site for Sfil restriction
endonuclease (emphasized).

Sense primer:

5-GCTAGTTATTGCTCAGCGGTG-3’

Antisense primer:

5-GTGTGGCCGGCTGGGCCTGTTGTT-
TTGGTGCTTGAGCATCA-3’

The conditions of PCR amplification were:
denaturation at 95 °C for 1 min, 25 cycles
according to the scheme 94 °C for 30 s, 50 °C for
30 sec, 72 °C for 40 s and the extension at 72 °C
for 7 min at the end. 10 pul of 10x polymerase
buffer, a mixture of deoxyribonucleotides to
a final concentration of 0.2 mM (Amersham,
USA), sense and antisense primers of 20 pmol
each, 4.5 Taqg DNA polymerase activity units
(Fermentas, Lithuania), an aliquot of the plasmid
used as a matrix, and nuclease-free water to a
final volume of 100 ul were used per 100 ul of
reaction.

The resulting PCR product was treated
with DNA polynucleotide kinase and T4 DNA
polymerase for extension of protruding ends.

The pET-28c was hydrolyzed with BamHI
restriction endonuclease and then treated
with T4 DNA polymerase to complete the
protruding ends. Then the restriction with
Ndel endonuclease (Fermentas, Lithuania)
was performed. A fragment of SpA gene was
treated with the same endonuclease. The
reaction was carried out in accordance with the
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recommendations of the manufacturer. The
resulting fragments of pET-28c and SpA gene
were ligated and the E. coli DH10B cells were
transformed with a ligase mixture.

Subcloning the scFv sequences into pET-
28c-SpA vector was performed according to
sites for the NotI and Sfil endonucleases.
E. coli Rosetta strain was used as a producer.

Subcloning the sequences of scFvin the pET-
28a vector. Sequences of scFv were amplified
from the construct based on pCANTAB 5E
vector. The primer completing EcoRI site
(ATATGAATTCGGCCCAGCCGGCC) was used
as sense, the sequencing primer S6 for the
pCANTAB 5E plasmid was used as antisense.
The scFv sequences were embedded in pET-28a
vector based on the sites for EcoRI and Notl
endonucleases. As a producer, E. coli Rosetta
strain was used.

Analysis of target proteins expression.
The cell propagation of respective producer
clones took place at 37 °C with active
aeration on the LB medium (Sigma, USA)
with kanamycin (50 ng/ml) and 2% glucose
to a density corresponding Agy, = 0.7. After
this, cells were precipitated and resuspended
in LB medium with kanamycin (50 ng/
ml) and an inducer of expression of IPTG
(isopropyl-B-D-1-thiogalactopyranoside) in a
concentration of 1 mM. Then they were kept
for 3.5 hours at 30 °C with active aeration,
and then precipitated by centrifugation. The
precipitation was resuspended in a buffer
containing 10 mM of Tris-HCl (pH 7.5),
2.5 mM of MgCl,, 0.1 mM of CaCl,, 10 U/ml
of DNAase. Then the samples were treated
by the Labsonic ultrasonic homogenizer
(Sartorius, Germany). The fraction of soluble
proteins was separated from insoluble fraction
in centrifugal separation at 12.000 rpm. The
fractions were analyzed by SDS electrophoresis
in polyacrylamide gel [10]. The results of
electrophoresis were analyzed with the
TotalLab TL120 v 2009 program.

Immunoblotting. After the electrophoresis,
proteins were transferred to nitrocellulose
membrane by electromigration at 38 mA for
75 min. After the transfer, the nitrocellulose
membrane was incubated for 60 min at 37 °C
in blocking solution (5% skimmed milk in
PBS (physiologic buffered saline (PBS):
0.8% NaCl, 0.02% KCl, 0.144% Na,HPO,,
0.024% KH,PO,; pH 7.4)). After blocking,
the membrane was washed with PBS and
transferred to a solution of antibodies to
the marker sequence (his-tag) conjugated
to horseradish peroxidase in PBS with the
addition of 0.04% Tween-20. After incubation
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at 37 °C for 60 min, the membrane was washed
with PBS and transferred for developing to
a solution (0.06% diaminobenzidine (Sigma,
USA) and 0.001% hydrogen peroxide in PBS).

Cleaning of scFv-SpA fusion proteins.
The purification was carried out in column
of Ni-NTA agarose sorbent with soluble and
insoluble fractions. Conversion of proteins
to the active form in the latter case was done
by refolding in accordance with the method
described above [11].

Enzyme immunoassay. It was conducted
as described above [12]. The recombinant
subunit B of diphtheria toxin, HB-EGF and
the recombinant fragment of a7 subunit of
the nicotinic acetylcholine receptor were used
as antigens, and the bovine serum albumin was
used as negative control.

The SpA-scFv fusion protein was used as
antigen to determine the necessary dilution
of antibodies conjugated to horseradish
peroxidase.

Results and Discussion

Production of the pET-28c-SpA modified
vector. SpA or several its domains can improve
the production of recombinant proteins
with which they are fused, for instance,
protecting them from N-terminal degradation
and increasing solubility [13]. To verify
whether the fusion with D-E-A-A* fragment
of SpA affects the level of scFv antibodies
production, a vector was constructed for
obtaining different scFvs fused with the D-E-
A-A* fragment. This vector contained DNA
sequence of the D-E-A-A* fragment and sites
for the restriction endonuclease to embed scFv
(Fig. 1).

In construction of the scFv antibodies
libraries, the scFv sequences are generally
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flanked by sites for the Sfil and Notl
restriction endonuclease [14]. The
multicloning site pET28 has only a site
for Notl endonuclease. Hence, during the
amplification of the D-E-A-A* DNA sequence
of SpA fragment, in the antisense primer
we added the site for Sfil enzyme and the
additional nucleotide, required for the SpA
gene fragment and scFv to be in the same
reading frame.

The resulting PCR fragment was embedded
in a pET-28c vector and transformed E. coli
DH10B cell with ligase mixture (Fig. 2, 3).

Thus, a genetic construct based on the
PET-28c vector was obtained to produce the
scFv antibodies combined with D-E-A-A*
fragment of SpA.

Obtaining the SpA-scFv-1E, SpA-scFv-
7E and SpA-scFv-1I-15 fusion proteins. The
sequence of SpA D-E-A-A* fragment was
combined with the sequences of scFv antibodies
of different origin and specificity, derived
from the library of human scFv antibodies:
scFv-1E specific to the extracellular domain
of the a7 subunit of nicotinic acetylcholine
receptor; scFv-TE to the growth factor HB-
EGF from libraries of mouse antibodies [15]
and scFv-1I-15 to the diphtheria toxin B
subunit [16]. The scFv sequences were isolated
from the phagemid vector by hydrolysis with
Sfil and Notl restriction endonucleases, and
then they were embedded in the pET-28¢-SpA
resulting construct. The cells of E. coli DH10B
were transformed with resulting ligase
mixtures and clones with the target construct
were selected.

The SpA-scFv-1E, SpA-scFv-TE and SpA-
scFv-II-15 clones were tested for the ability
to produce the target protein. The cells
were propagated in a liquid medium and the
expression of target protein was induced. The
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Fig. 1. The pET-28c¢-SpA and pET-28c-SpA-scFv constructions
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Fig. 2. The procedure of pET-28¢-SpA vector man-
ufacturing:

1, 2 — SpA gene fragment, treated with T4 DNA
polymerase and then with Ndel restriction endonu-
clease; 3 — markers; 4, 5 — pET-28¢ plasmid,
hydrolyzed by BamHI restriction endonuclease
succeeded by extension of protruding ends
with T4 DNA polymerase, and treated with Ndel
restriction endonuclease

soluble and insoluble fractions were isolated
from the obtained cells and analyzed by
electrophoresis in polyacrylamide gel.

Cell lysates contained a protein with size
corresponding to the expected size of scFv
fused with SpA (63 kDa approximately).
Target proteins were produced in insoluble
form predominantly (Fig. 4, a). Presence of
both soluble and insoluble target recombinant
protein in cell lysates was confirmed by
immunoblotting with monoclonal antibodies
against histidine tag (Fig. 4, b).

As calculated in the TotalLab program, the
total output of the target protein in soluble
form was 20% for the scFv-1E-SpA producer,
for the scFv-7E-SpA producer it was 13.6%,
and for the producer scFv-II-15-SpA it was
10%.

It was important to confirm that even
as components of scFv-SpA complex, scFv
retain the ability to bind to the corresponding
antigen, and the fragment of SpA can bind
to the Fc fragments of immunoglobulins.
In enzyme immunoassay it was shown that
obtained fusion proteins are recognized by
the peroxidase-conjugated polyclonal rabbit
antibodies specific to mouse immunoglobulins
(Fig. 5, a). Subsequently, these labeled
antibodies were used to detect scFv-SpA
complexes with antigen. Fig. 5, b, ¢, d shows
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Fig. 3. Analysis of transformants containing the
structure based on pET-28¢ vector with integral
SpA gene fragment sequence and site for Sfil
restriction endonuclease:

2, 8, 9 — positive clones, transformed
by pET-28c-SpA; 5 — markers

the results of enzyme immunoassay, in which
the recombinant B subunit of diphtheria
toxin, HB-EGF and a recombinant o7 subunit
of the nicotinic acetylcholine receptor were
used as antigens to which scFv-II-15, scFv-
7E and scFv-1E are the specific respective
recombinant antibodies. All scFv-SpA fusion
proteins effectively detected the target
antigen and did not recognize the bovine serum
albumin. This indicated the retention of the
antigen-binding function in scFv after binding
with the SpA fragment.

Obtaining the scFv antibodies in pET-
28a vector. The nucleotide sequences of the
scFv-1E, scFv-7E and scFv-II-15 recombinant
antibodies were subcloned in pET-28a vector.
For this, scFv sequences were amplified from
pCANTAB 5E vector construct. The resulting
PCR products were embedded in pET-28a
vector following EcoRI and Notl sites (Fig.
6). Transformants were obtained E. coli cells
Rosetta strain as in the case of scFv fused to
the SpA gene fragment. Thus, the producers
of the corresponding scFv antibodies were
obtained in an expression system similar to
that for obtaining scFv fused to SpA.

Comparison of the output level of SpA-
scFv-1E, SpA-scFv-7E and SpA-scFv-II-15
fusion proteins with the analogues not fused
with SpA. The cell lysates of clones producing
SpA-scFv-1E, SpA-scFv-TE and SpA-scFv-
II-15 fusion proteins were obtained and
compared with the lysates of the producer
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Fig. 4. Electrophoregram (a) and blottogram (b) of soluble and insoluble lysate fractions of clone cells pro-
ducing scFv antibodies fused to SpA:
1 and 2 — soluble and insoluble fractions of cells of scFv-1E-SpA clone; 3 and 4 — soluble and insoluble frac-
tions of cells of scFv-7TE-SpA clone; 5 and 6 — soluble and insoluble fractions of cells of scFv-II-15-SpA clone;
7 — markers

a ——scFv 7E-SpA -#-BSA b
- Sp. y —-sbB #—BSA

:; ) ., g S

1 \\ l'f S
- < 0 —
0.4 e ' TS

) 0.4
0.2 \’_ 0.2 +—m \'\1

T T e e e e 0 m

14000 12000 174000 18000 1/16000 152000 164000

Peroxidase-conjugated polyclonal rabbit
antibodies dilution

E490

Ca>u

2 1 05 0.5 013 006 0.03

scFv II-15-SpA concentration, mkg/ml

c ——HB-EGF-=-BSA d —4—alpha7(1-208) ===BSA

" AN 08
" AN 0B \\
:: \* & z : 5., \\‘

2 1 05 0.25 0.13 006 003
scFv 7E-SpA concentration, mkg/ml

E490

/

¥ e e
4 2 1 05 025 0125
scFv 1E-SpA concentration, mkg/ml

Fig. 5. Enzyme immunoassay of scFv antibodies fused to protein A:
a — binding of rabbit antibodies conjugated to horseradish peroxidase with the scFv antibodies fused to SpA;
b — binding of scFv-antibodies II-15 to recombinant B subunit of diphtheria toxin (sbB); ¢ — binding of scFv-
antibodies TE to HB-EGF; d — binding of scFv-antibodies 1E to the extracellular domain of a7 subunit of the
nicotinic acetylcholine receptor (alpha7 (1-208); BSA — bovine serum albumin. The shown results of one of
series of experiments are significant compared to BSA control (P < 0.05)
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clones of the not fused with SpA analogues.
The obtained fractions were analyzed by
electrophoresis in polyacrylamide gel, as well
as by immunoblotting method.

Fig. 7, a of electrophoregram shows
the impossibility to detect the recombinant
protein bands in the lysates of strains
producing free scFv in the region of about

| 2 3 4 5 6
Fig. 6. Subcloning the scFv-1E, scFv-7E, and scFv-
II-15 DNA sequences into the pET-28a vector:
1, 2 — DNA of pET-28a vector, treated with EcoRI
and Notl restriction endonucleases; M — markers
(top down 10; 8; 6; 5; 4; 3.5; 2; 1.5; 1.2; 1; 0.9; 0.8;
0.7; 0.6; 0.5; 0.4; 0.3; 0.2; 0.1 bp); 3, 4, 5 — scFv-
1E, scFv-7E, and scFv-II-15 sequences treated with
EcoRI and Notl restriction endonucleases
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33 kDa, which corresponds to the expected
sizes of free scFv. However, the target
product is identified during immunoblotting
with antibodies against the histidine tag (Fig.
7, b). This indicates low level of expression of
free scFv. Instead, the output of recombinant
SpA-scFv proteins in the lysates of the
producer clones was from 10% to 20% of
total bacterial protein. The sample of scFv
fused with SpA was 50 times smaller than the
sample of free scFv for the immunoblotting
method for comparing lysates. Thus, the
cytoplasmic production of scFv antibodies
of different origins and specificity was
substantially increased due to the fusion with
the D-E-A-A* fragment of SpA.

Obtaining the modified pET-22b-SpA
vector

The pET-22b plasmid containing PelB
transport signal was used to obtain a modified
vector containing a protein transport
signal for periplasm, where stable disulfide
bonds can form (Fig. 8). For this purpose, a
fragment of the previously obtained pET-
28c-SpA construct containing the D-E-A-A*
fragment sequence and the site for Sfil
restriction endonuclease was incorporated
into the pET-22b vector by the Ecol and Notl
restriction endonucleases sites. E. coli DH10B
cells were transformed with the resulting
ligase mixture and clone with the target
construct was selected (Fig. 9).
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Fig. 7. Electrophoregram (a) and blotogram (b) of the cell lysates of the producer clones of free scFv antibod-
ies and scFv antibodies fused to the protein A fragment:
1 — scFv 1E; 2 — scFv—1E-SpA; 38 — scFv TE; 4 — scFv—7E-SpA; 5 — scFv —II-15; 6 — scFv-II-15-SpA;
7 — markers
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Fig. 8. The design
of pET-22b-SpA-scFv construct

As a result, a universal genetic construct
based on the pET-22b vector was obtained to
produce scFv antibodies, fused with SpA.

Manufacturing SpA-scFv-1E, SpA-scFv-TE
and SpA-scFv-11-15 fusion proteins in pET-22b
vector

The DNA sequences of scFv antibodies
of different origin and specificity (scFv-
1E, scFv-7E and scFv-II-15) were combined
with the SpA, located in the pET-22b vector.
The scFv sequences were hydrolyzed from
phagemid vector by Sfil and NotlI restriction
endonucleases, than they were embedded in
the pET-22b-SpA resulting construct. E. coli
DH10B cells were transformed by the obtained
ligase mixtures and the clones with the target
construct were selected (Fig. 10).

For comparison, the producer clones of
the corresponding scFv antibodies were used.
In those clones, the scFv sequences were
embedded in the pET-22b vector,where scFv-
1E, scFv-7E and scFv-II-15 fused with SpA
fragment were subcloned.

The resulting producer clones were
analyzed electrophoretically in polyacrylamide
gel for the ability to produce the target protein.
Soluble and insoluble fractions isolated from
cells were studied.

The appropriate target proteins with an
expected molecular weight of about 30 kDa
for free scFv antibodies and about 63 kDa for
scFv fused with protein A can be identified in
the producer lysates on the electrophoregram
(Fig. 11, a). The presence of the target
recombinant protein in cell lysates, in both

5500

1000
850

1 | 3 & 5 [ 7

Fig. 9. Production of the pET-22¢-SpA vector:
1 — isolated pET-22v vector, 2, 3 — pET-22v vec-
tor, hydrolyzed by Ecol and NotI restriction endo-
nucleases; 4 — markers; 5 — SpA gene fragment,
treated with Ecol and NotI restriction endonucle-
ases; 6 — fragment SpA gene, amplified from the
pET-28c-SpA construct.

soluble and insoluble fractions, was confirmed
by immunoblotting with monoclonal antibodies
against histidine tag (Fig. 11, b).

According to calculations made in the
TotalLab program, the ratio of target protein
produced in a soluble form was 38% for the
scFv-1E-SpA producer, 36.5% for the scFv-
7E-SpA producer, and 40% for the scFv-II-15
producer.

An enzyme immunoassay was carried out
to confirm the uninterrupted functions of
scFv-SpA fusion, and its results showed that
all fusion proteins effectively detected the
target antigen and did not recognize the bovine
serum albumin (Fig. 12). This indicated the
maintenance of the antigen-binding function
of scFv, and the Fe-fragment-binding function
for Staphylococcus aureus protein A.

Comparison of the level of production of
SpA-scFv-1E, SpA-scFv-7E and SpA-scFv-11-15
fusion proteins in the pET-22v vector with that
of the not fused to SpA analogues

To compare the output of free and fused
with the protein A fragment antibodies, the
soluble and insoluble fractions of producers
were obtained. For SpA-scFv producers, target
proteins were produced in both soluble and
insoluble forms (Fig. 13). The immunoblotting
method has confirmed that the bands identified
by electrophoresis in a polyacrylamide gel as
SpA-scFv actually correspond to the target
proteins and are synthesized both in insoluble
and soluble form. Instead, in the lysates of free
scFv producers, the target protein was found
only in insoluble fraction (Fig. 14).

Developing inexpensive and efficient
production systems and introducing
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Fig. 10. PCR analysis of clones transformed by pET-22b-SpA with genes sequences of corresponding scFv
antibodies:
1-4 — clones transformed by pFET-22b-SpA sequences of scFv gene; M — markers
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Fig. 11. Electrophoregram (a) and blotogram (b) of lysates of cells producing scFv antibodies either free or
fused with the fragments of SpA, subcloned in the pET-22b vector:
1,2, 3 — free scFv II-15, TE, 1E, respectively; 4, 5, 6 — SpA-scFv II-15, 7E, 1E, respectively; M — markers.
Immunoblotting was conducted with antibodies to his-tag, conjugated to horseradish peroxidase.

technological methods for the extraction
of the purified and biologically active
target product are two of the most pressing
challenges of modern biotechnological
production of recombinant antibodies.
Fusion of the scFv gene sequence to the
SpA gene sequence makes it possible to
increase the efficiency of scFv application
in enzyme immunoassay and can be used to
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create test systems. Presence of the SpA gene
sequence in the complex greatly enhances the
production of target protein in a functionally
active form, as shown in this experiment.
Thus, the strategy proposed in this paper
can be used as a universal and effective
approach to increase the efficiency of
production of scFv antibodies in E. coli cells.



Experimental articles

08
0.7 \I

0.8 I
HB-EGF
g 0.8 ——

0.4

0.3 \&

Y

L Y
o 1

Fig. 12. Enzyme immunoassay analysis of 7E scFv antibodies fused with SpA:
BSA — bovine serum albumin. The error bars represent a standard deviation. Significant compared to control
results with BSA (P < 0.05)
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Fig. 13. Electrophoregram of soluble and insoluble fractions of cell lysates of clones producing free scFv
antibodies and scFv antibodies fused to a protein A fragment:
s — soluble fraction; in — insoluble fraction. The clone names are indicated on top
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Fig. 14. Blotogram of soluble and insoluble fractions of cell lysates of clones producing free scFv antibodies

and scFv-antibodies fused to protein A fragment:
s — soluble fraction; in — insoluble fraction. The clone names are indicated on top
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Oznep:KaHHA PeKOMOIHAHTHUX OHOJAHI[IO-
roBuXx BapiabenbHUX (hparmMeHTiB aHTUTLI scFv
(single-chain fragment variable) B KaiTumax
E. coli uacTo 1oB’A3aHe 3 HU3KOIO ITPO0JIeM, AKi
3YMOBJIIOIOTh HU3bKUH PiBeHb BUXOAY Ta HeaK-
TUBHY (popMy IIPOAYKTY.

MeToto po6oTu 6yJI0 JOCAiAUTH BILIUB (ppa-
rMmeHTa ctad)iJloKOKoBOro nporeiny A (SpA)y
cKJajni 3iuToro nporeiny i3 scFv-anTurinamn
Ha e(peKTUBHICTH eKcIIpecii KiHIeBOTO IPOAYK-
Ty. Ha mpukaazni scFv-aaturia pisaoro moxo-
IKeHHd i cnenu@pivHOCTi moKasaHo, 1110 PiBeHb
ix excmpecii y sauriit is D-E-A-A* parmernTom
SpA (popmi 3HAaUHO IEepPeBUINYBAaB PiBeHb €KC-
npecii BimbHUX scFv y amajsoriuniii excipe-
citiHi#t cucremi. Ilpu mpoMy y CKJIami 3IUTUX
mporeiHiB scFv-antuTisa s6epiraau cBoi aH-
TUTeH3B’ A3yBaJIbHI BJIACTHUBOCTI, a (pparMeHT
mpoTeiHy A — 3MaTHICTD 3B’ s3yBaTH iHII iMy-
HOTJIOOYIiHM.

TakuM YMHOM, 3alIPOIOHOBAHY CTpPaTeTiio
MOXKHA BUKOPHUCTOBYBATHU K e(PeKTUBHUN MHij-
Xim aJia migBUITIeHHA e(peKTUBHOCTI IPOAYKITil
scFv-auTuTin y kaitunax E.coli.

Knawuwosi cnoea: scFv-amturina, mnporein A
Staphylococcus aureus, XumepHi mpoTeiHu,
E. coli.
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ITonyuenue peKOMOMHAHTHBIX OJHOIEIIO-
YeuHBIX BapuabelbHBIX (parMeHTOB aHTUTEJ]
scFv (single-chain fragment variable) B Kier-
Kax E. coli yacTo c¢Bs3aHO C PAIOM IpobJieM,
KOTOpBIe 00YCJIOBJINBAIOT HU3KUI YPOBEHD BbI-
X0JIa M HEaKTUBHYIO (POPMY IIPOAYKTA.

ITennio sToit pabGoThl OBLIO KMCCJIEIOBATH
BIUAHUE JparMeHTa CTa(PUIOKOKKOBOTO IIPO-
TemHa A (SpA) B cocTaBe CAMTOTO MIPOTEeMHA
¢ scFv-auturenamu Ha 9(p(PeKTUBHOCTL dKC-
nmpeccuy KOHEUHOTO IMpoaykra. Ha mpumepe
scFv-auTuTesn pasinyHOTO NPOUCXOKIEHUSA
¥ CHeIU(PUUYHOCTY IOKa3aHO, UTO YPOBEHDb UX
sKcHnpeccuu B cauToii ¢ D-E-A-A * ¢pparmenTom
SpA dopMe 3HAUUTEJTHHO IIPEBHIIIAT YPOBEHD
9KcHpeccuu ¢cBoOOAHBIX ScFv B aHa/sormuHOI
9KCIIPECCUOHHO cucteme. IIpu aTom B cocTaBe
CIUTHIX IPOTeNHOB scFv-auTuresna coxpansanu
CBOU aHTUTEHCBA3BIBAIOIIINIE CBOMICTBA, a hpar-
MEHT IpoTenmHa A — CHOCOOHOCTH CBA3LIBATH
Ipyrue UMMYHOTJIOOYJINHEI.

Taxkum 00pa3oMm, IpeaIoKeHHAA CTpATernd
MOJKEeT HCIIOJb30BaThCA KaK 3((PeKTUBHBIN
OOAXOJ IJIA MOBBIIIEHUA 9P(PEKTUBHOCTHA IIPO-
nykmnun scFv-amturen B Kiaetkax E.coli.

Knwouesvie cnosa: scFv-amturena, mporemu A
Staphylococcus aureus, xumepHbIe 6enku, E. coli.
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