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Abstract. MUTYH is a DNA glycosylase involved in the excisional
base repair (BER) process responsible for the recognition and removal
of adenine improperly bonded to 8-oxoguanine. Pathogenic variants
or impaired MUTYH function are associated with MUTYH-associated
polyposis and an increased risk of colorectal cancer. Recombinant MU-
TYH production is necessary for biochemical and structural studies. In
this study, we developed and optimized a protocol for the expression
and purification of recombinant human MUTYH protein fused with the
6xHis N-terminal label. Wild-type constructs were cloned into the pET-
28c expression vector and expressed in Escherichia coli Rosetta (DE3),
ArcticExpress(DE3), and SHuffle® T7 Express strains. Low-temperature
induction and optimized IPTG concentrations improved protein solubility.
Recombinant MUTYH was purified using Ni2*-affinity chromatography
followed by affinity chromatography with heparin. SDS-PAGE and Western
blot analyses confirmed a high level of expression and effective isola-
tion of the recombinant protein, with a significant portion isolated in a
soluble form. The optimized workflow provides a reproducible method
for obtaining purified MUTYH, suitable for subsequent biochemical and
structural studies. In the future, we plan to evaluate its enzymatic activity.
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Introduction

Numerous endogenous and exogenous DNA-damaging agents, such as reactive oxygen
species (ROS) produced during regular cellular metabolism, ultraviolet and ionizing radiation,
chemical mutagens, and viral infections, are constantly present in the genome [1-4]. Numerous
DNA lesions, including oxidative base modifications, point mutations, depurination, and single-
and double-strand breaks, can be caused by these factors and endanger cellular homeostasis and
genomic integrity [5]. Cells use highly conserved DNA repair pathways, such as base excision
repair (BER), nucleotide excision repair, homologous recombination, and non-homologous end
joining (NHE]J), to combat these insults [6].

Among these mechanisms, the BER pathway plays a central role in repairing oxidative
DNA damage. The DNA glycosylase family is a crucial class of BER enzymes that starts repair by
identifying and eliminating damaged or mispaired bases [7, 8]. The MUTYH gene encodes MUTYH
(MutY Homolog), one of this family’s essential glycosylases [9]. MUTYH specifically recognizes
adenines misincorporated opposite 8-oxoguanine (8-0x0G), a highly mutagenic lesion arising
from oxidative stress. MUTYH plays a crucial role in maintaining genomic stability by preventing
G:C—-T:A transversion mutations by eliminating the mispaired adenine [10, 11].

Structurally, MUTYH contains a conserved helix-hairpin-helix (HhH)-GTP motif, a hallmark
of many DNA glycosylases, which mediates damaged base recognition and catalytic excision [5].
This domain forms a defined binding pocket that accommodates the aberrant base, ensuring
precise cleavage while minimizing collateral DNA damage [12]. Furthermore, proliferating cell
nuclear antigen (PCNA), replication protein A (RPA), and apurinic/apyrimidinic endonuclease
1 (APE1) are among the other parts of the BER machinery and the DNA replication complex
with which the C-terminal region of MUTYH mediates interactions. These interactions enable
coordination of repair processes, particularly at replication forks [7].

MUTYH also functions in close cooperation with other DNA glycosylases, such as 0GG1,
which removes 8-0x0G from G: C base pairs, and members of the NEIL (NEIL1-3) family, which
recognize distinct classes of oxidized bases [13-16]. These enzymes work together to create an
integrated BER network that guarantees precise lesion identification, effective transfer of repair
intermediates, and prompt DNA repair completion [6, 7].

Particularly significant is the functional interaction between MUTYH and APE1. An abasic
(AP) site is created after adenine excision by MUTYH and needs to be processed right away to
prevent strand breaks or damage related to replication. APE1 efficiently cleaves these AP sites,
allowing downstream repair steps to proceed and ensuring restoration of DNA integrity. This
coordinated action enhances BER efficiency, reduces mutational burden, and preserves genome
stability [15-19].

MUTYH-associated polyposis (MAP), an autosomal recessive cancer predisposition syndrome
marked by multiple colorectal adenomas and a markedly increased risk of colorectal cancer, is
directly associated with loss of MUTYH function or the presence of pathogenic variants. Aside
from MAP, sporadic colorectal cancer, gastric cancer, and other cancers linked to oxidative stress
and impaired BER have also been linked to altered MUTYH expression or activity [7, 18, 19].

MUTYH is highly relevant to biomedicine because of its crucial function in genome mainte-
nance. The accumulation of mutations is caused by reduced glycosylase activity in cancer-associated
variants of MUTYH, whereas functional MUTYH inhibits mutagenesis and tumor development.
Therefore, to clarify its molecular mechanisms and develop treatment approaches, recombinant
production and thorough biochemical characterization of MUTYH and its disease-associated
variants are crucial [1, 3, 6].
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Despite its significance, active recombinant MUTYH production is still technically difficult.
Like many eukaryotic DNA repair enzymes, Escherichia coli-expressed MUTYH frequently exhibits
poor solubility, forms inclusion bodies, or degrades proteolytically. These restrictions can result
from cytotoxic effects linked to high-level expression, incorrect folding, or the need for particular
redox conditions [3, 20]. The selection of appropriate host strains (such as Rosetta (DE3), Arctic
Express (DE3), and SHuffle® T7 Express), modification of induction parameters (temperature,
IPTG concentration, induction time), codon optimization, or the application of solubility-enhanc-
ing techniques are therefore essential steps in the optimization of recombinant expression [3].

To isolate a functionally active protein suitable for biochemical and structural analyses, the
current study aimed to develop and refine an effective protocol for the recombinant expression
and purification of human MUTYH using affinity chromatography.

Materials and research methods

Molecular cloning and plasmid construction

Gene-specific primers intended to introduce Ndel and BamHI restriction sites for direc-
tional cloning into the pET28c(+) expression vector were used to amplify the full-length human
MUTYH coding sequence by PCR.

The primers that were utilized were Rv-MUTYH (32-mer, reverse): 5'-TATAGG-
GATCCTCGAAACTCGATCTCGAAGAG-3' and Fw-MUTYH (30-mer forward): 5'-TATACATATGAT-
GACACCGCTCGTCTCCCG-3'.

PCR was carried out in a total volume of 50 pL, containing 10x high-fidelity reaction buffer,
between 5 and 50 ng of plasmid DNA, 125 ng of each primer, dNTP mix, and PfuUltra HF DNA
polymerase. Thermal cycling is a way to change the DNA from a regular structure to a different
structure, and then back again. First, the DNA is heated to 95°C for 30 seconds, then it is cooled
down to 68°C for 1 minute. This is then repeated 25 to 30 times.

The product from the PCR was made pure with a PCR purification kit, cut with Ndel and
BamHI, and joined to the cut pET28c(+) vector using T4 DNA ligase. The ligation mixture was
then added to some bacteria called Escherichia coli DH5a cells. The transformed cells were then
collected in a special liquid called SOC medium at 37 °C for 1 hour. After this, they were put onto
a plate of LB agar containing 50 pg/mL kanamycin.

Individual colonies were selected and plasmid DNA was isolated using the Gene]ET Plas-
mid Midi Prep Kit (New England Biolabs). We can be sure that the correct version of the MUTYH
gene was put in and that no mistakes were made by checking it using restriction digestion and
Sanger sequencing.

The transformed WT MUTYH plasmids, which had been checked using a process called
‘sequence verification’, were then introduced into E. coli Rosetta (DE3), Shuffle T7 Express and
Arctic Express (DE3) strains. This was done to make a recombinant protein.

Preliminary protein expression and optimization

We tried out several prokaryotic expression systems to make a working version of the
human MUTYH gene. The pET28c-MUTYH construct was introduced into E. coli strains Roset-
ta(DE3), Arctic Express(DE3), and Shuffle® T7 Express. In Rosetta (DE3) cells, we made the
proteins using 0.5 mM IPTG, and then took samples at 2, 4, 6, and 16 hours after we had added
the IPTG. The protein fractions were separated into soluble and insoluble parts, and their levels
were assessed using a method called SDS-PAGE.
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Arctic Express (DE3) cells, which co-produce cold-adapted chaperones, were put through
their paces together to make proteins more soluble. We made the cells produce a certain substance
by adding a chemical called IPTG, and then we put the cultures in a fridge at 15°C. We collected
samples at the same times. Another way of doing this was to add 0.2% glucose and 3% ethanol
to the liquid mixture. This is because these substances can stop the body from breaking down
muscle and can increase protein production.

For the Shuffle® T7 Express, we tested IPTG concentrations of 0.1, 0.2, 0.3, and 0.5 mM. We
also tested post-induction incubation times of 2, 4, 6, and 16 hours at 15°C. They then collected
and analyzed the soluble and insoluble parts of the sample. This was done by SDS-PAGE to find
the best conditions for identifying the soluble WT MUTYH protein. These experiments showed
the best ways to grow and purify large quantities of protein.

Purification of recombinant WT proteins

We produced the soluble MUTYH in E. coli Shuffle® T7 Express cells, then harvested it
after adding 0.2 mM IPTG at 15°C for four hours. Bacterial cells were harvested using a centri-
fuge and then put back into a liquid by adding a chemical called ‘lysis buffer’ which contains a
number of things including 30 mM of Tris-HCI (pH 7.5), 1 M NaCl, 30 mM of 3-mercaptoethanol,
5% (volume for volume) glycerol and a complete EDTA-free protease inhibitor (Roche). The cells
were disrupted using a French press at 18,000 psi, and the lysates were clarified by spinning at
30,000xg for 1 h at 4 °C, to yield clear liquids containing soluble MUTYH.

For affinity purification, the mixture was adjusted to a final mix of 20 mM HEPES (pH
8.0), 500 mM NacCl, 30 mM imidazole, and 5% glycerol, and then loaded onto a HisTrap Chelating
Ni?*-Affinity column (GE Healthcare). The protein stuck tightly to the resin and was separated
into clear lines when a specific imidazole solution was added (between 30 and 500 mM). Imid-
azole was removed straight away after elution to keep the protein stable.

To make the product even purer, the eluate was then passed through a heparin affinity
chromatographic column. Before loading, the protein sample was made weaker by mixing it with
low-salt buffer (30 mM HEPES, pH 7.6; 5% glycerol; 1 mM DTT; 1 mM EDTA) to reduce the NaCl
concentration to approximately 100 mM. Proteins were extracted using a gradually increasing
amount of sodium chloride in the same buffer system.

We then looked at the samples using something called SDS-PAGE. The ones that contained
the most purified MUTYH were put together. The purified protein was stored at -80°C in 50%
glycerol and remained stable under these conditions for later biochemical and functional analyses.

Protein analysis using SDS-PAGE

Protein samples were mixed with a 5-fold SDS-PAGE loading buffer (125 mM Tris-HCl, pH
6.8; 10% B-mercaptoethanol; 4% SDS; 0.02% bromophenol blue; 20% glycerol) and denatured at
80°C for 10 minutes. The samples were loaded onto a 10% polyacrylamide gel for electrophore-
sis. Electrophoretic analysis was performed in two stages: first, the proteins were concentrated
in a gel and run at 100 V for 20 minutes, and then separated in a soluble gel at 200 V for 40-45
minutes. Tris-Glycine-SDS buffer (25 mM Tris, 192 mM glycine, 0.1% SDS, pH ~8.3) was used as
the working buffer. After electrophoresis, the gels were stained with Coomassie Brilliant Blue
R-250 (0.1% Coomassie R-250, 40% ethanol, 10% acetic acid) for 30 minutes. Destaining was
performed either with running water or with a solution containing 40% ethanol and 10% acetic
acid, repeated 4-5 times for 20 minutes each, until the protein bands became clearly visible.
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Results

Construction of a Recombinant DNA Expression Vector for MUTYH.

In this study, we created a special DNA design that allowed us to express the human MUTYH
gene in bacteria. We cloned a synthetic cDNA sequence corresponding to the full-length MUTYH
gene into the multiple cloning site of the pET-28c(+) expression vector (see Figure 1). This vector
was chosen because it has a strong T7 RNA polymerase-dependent promoter and an N-terminal
6xHis tag. These things allow the vector to be expressed at a high level in Escherichia coli. They
also make it easy to purify the recombinant protein using an affinity chromatography process.

Figure 1. Map of the recombinant pET-28c/MUTYH expression vector.

First, the MUTYH coding fragment and the pET-28c(+) vector were cut into smaller pieces
with the restriction endonucleases Ndel and BamHI. Next, the fragments were joined together
using T4 DNA ligase. The resulting construct contained the MUTYH insert in the correct position,
downstream of the T7 promoter and fused to an N-terminal His tag.

All the plasmids that were made were designed and looked at using software called Snap-
Gene. During vector design, compatibility, reading frame integrity, and restriction site positioning
were carefully checked.

The resulting pET-28c/MUTYH plasmid was then added to E. coli DH5a cells, which had
been treated with heat, to make them ready for the next step in the process. The transformants
were selected on LB agar plates with added kanamycin (50 pug/mL). The transformation was a
success, as shown by the colonies growing well in the right conditions.

The DNA was taken from certain groups of bacteria and made into a copy (a «copy», or
«template», of the original DNA) using something called a «<PCR reaction» (a special process that
makes lots more copies of the DNA). We used agarose gel electrophoresis of the PCR products
to reveal the DNA fragment (Figure 2). This revealed that the expected DNA size for the MUTYH
cDNA was 1,621 bp.
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Figure 2. Agarose gel electrophoresis (1%) of PCR products confirming the presence of
the MUTYH insert in recombinant pET-28c/MUTYH plasmids. M - 1 kb DNA ladder; lanes 1-4,
PCR products (~1621 bp) amplified from selected clones.

Additional verification was performed by restriction digestion with Ndel and BamH],
yielding two fragments of approximately 5,367 bp (vector backbone) and 1,621 bp (MUTYH
insert). This further confirmed the integrity of the recombinant construct.

Preliminary expression analysis.

To achieve functional expression of the human MUTYH protein, several prokaryotic ex-
pression systems were comparatively evaluated. At the initial stage, the recombinant pET-28c/
MUTYH construct was transformed into Escherichia coli Rosetta(DE3) (Novagen) and Arctic-
Express(DE3) (Agilent Technologies) strains, and protein expression was induced with IPTG
(Isopropyl B-D-1-thiogalactopyranoside, Thermo Fisher Scientific).

In E. coli Rosetta(DE3), protein expression was induced with 0.5 mM IPTG, and cells were
incubated for 2, 4, 6, and 16 hours. SDS-PAGE analysis demonstrated that, under all tested con-
ditions, the recombinant MUTYH protein accumulated exclusively in the insoluble fraction as
inclusion bodies (Figure 3). This result indicates improper protein folding and suggests limited
biological activity of the expressed protein in this host strain.
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Figure 3. SDS-PAGE analysis of recombinant MUTYH expression in E.coli Rosetta (DE3)
following IPTG induction for 2, 4, 6, and 16 hours. M - protein marker, lanes 1-5 soluble fractions;
lanes 6-10 insoluble fractions corresponding to the indicated induction times.

Given the tendency of ArcticExpress(DE3) to improve the solubility of recombinant proteins
at low temperatures, this strain was evaluated as an alternative host. Protein expression was
induced at 15°C using 0.5 mM IPTG, with incubation times of 2, 4, 6, and 16 hours. In addition,
an auto-induction strategy was tested by supplementing the growth medium with 0.2% glucose
(Sigma-Aldrich) and 3% ethanol (Merck) to alleviate catabolite repression and enhance membrane
permeability. However, SDS-PAGE analysis revealed that, similar to Rosetta(DE3), the majority of
MUTYH protein in ArcticExpress(DE3) accumulated in the insoluble fraction, and no substantial
increase in soluble protein was observed (Figure 4).

JLH. 'ymunes amuindarul Eypasus yammuik yHusepcumeminiy XABAPIIBICHI. Buoa02usiablK FolablmMOap cepusicobl Ne2(155) 81
BULLETIN of L.N. Gumilyov Eurasian National University. Bioscience series /2026
BECTHHK Espasuiickozo HAyuoHa1bHOo20 yHUsepcumema umeHru J1.H. ['ymusesa. Cepust 6uosozudeckue HaQyKu



U.B. Sarsenbayeva, A.A. Kunanbayeva, A.A. Almasbekova, K.O. Sharipov, M.K. Saparbayev, S.M. Taipakova

Figure 4. SDS-PAGE analysis of recombinant MUTYH expression in E.coli ArticExpress
(DE3). (a) Induction with 0.5 mM IPTG at 15°C for 2, 4, 6, and 16 hours. (b) Auto-induction
conditions with supplementation of glucose and ethanol.

Overall, these results demonstrate that, in both Rosetta(DE3) and ArcticExpress(DE3)
strains, recombinant MUTYH predominantly formed insoluble inclusion bodies, indicating inef-
ficient folding and limited functional expression.

To overcome this limitation, E. coli SHuffle® T7 Express was employed. This strain car-
ries deletions in the trxB and gor genes, enabling the formation of disulfide bonds within the
cytoplasm. Additionally, SHuffle cells overexpress the disulfide bond isomerase DsbC, which
facilitates correction of mispaired disulfide bonds and promotes proper protein folding. Since
the MUTYH protein contains two cysteine residues, the formation of correct disulfide bridges is
critical for its functional conformation.

In SHuffle® T7 Express cells, recombinant MUTYH was predominantly detected in the
soluble fraction, indicating successful folding and functional expression. To optimise expression
conditions, IPTG concentrations of 0.1, 0.2, 0.3, and 0.5 mM were systematically evaluated. SDS-
PAGE analysis revealed that induction with 0.2 mM IPTG resulted in the highest yield of soluble
recombinant MUTYH protein.

Subsequently, the effect of induction time was examined using 0.2 mM IPTG, with incu-
bation periods of 2, 4, 6, and 14-16 hours. Optimal expression was observed after 4 hours of
induction, at which point the majority of the recombinant MUTYH protein was present in the
soluble fraction (Figure 5). A distinct protein band corresponding to approximately 60 kDa was
clearly visible, consistent with the expected molecular weight of His-tagged MUTYH.

The presence and correct synthesis of the recombinant protein were further confirmed
by Western blot analysis. Proteins were transferred onto a nitrocellulose membrane and probed
with anti-His monoclonal antibodies. A specificimmunoreactive band at approximately 60 kDa
was detected exclusively in induced samples, confirming the expression of 6xHis-tagged recom-
binant MUTYH protein.
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Figure 5. SDS-PAGE analysis of recombinant MUTYH expression in E. coli SHuffle® T7
Express. (a) Effect of IPTG concentration (0.1-0.5 mM) on recombinant MUTYH expression, after
15-16 hours of induction. (b) Time-course analysis of recombinant MUTYH expression following
induction with 0.2 mM IPTG.

Purification of recombinant MUTYH protein

Following optimisation of expression conditions, soluble WT MUTYH was successfully
purified from E. coli SHuffle® T7 Express cells using a two-step chromatographic strategy. After
cell lysis and clarification, the soluble fraction containing recombinant MUTYH was subjected to
Ni?*-affinity chromatography. MUTYH bound efficiently to the HisTrap column and eluted as a
well-defined, symmetrical peak upon application of an imidazole gradient, indicating homoge-
neous binding behaviour and minimal nonspecific interactions.

Analysis of the eluted fractions by SDS-PAGE revealed a dominant protein band with an
apparent molecular mass of approximately 60 kDa, consistent with the predicted size of His-
tagged WT MUTYH (Figure 6A). Minor contaminating proteins were largely removed during this
initial affinity purification step.

To further improve protein purity, the pooled Ni**-eluted fractions were subjected to
heparin affinity chromatography. MUTYH bound strongly to the heparin matrix and eluted at
elevated salt concentrations during the NaCl gradient, consistent with its DNA-binding proper-
ties. SDS-PAGE analysis of the heparin-eluted fractions demonstrated a substantial increase in
purity, with WT MUTYH appearing as a single, predominant band and only trace levels of residual
contaminants (Figure 6 B).
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Figure 6: Purification of recombinant WT MUTYH expressed in E. coli SHuffle® T7 Ex-
press.(a) SDS-PAGE analysis of Ni?*-affinity (HisTrap) chromatography. (b) SDS-PAGE analysis
of heparin affinity chromatography. M - protein molecular weight marker; lane 1 - non-induced
cell lysate; lanes 2-10 - eluted fractions containing recombinant WT MUTYH.

The final purification yielded WT MUTYH with high homogeneity and good stability. The
purified protein remained soluble and structurally intact upon storage at -80 °C in the presence
of glycerol, enabling its use in subsequent biochemical, enzymatic, and functional assays.

Discussion

In this study, we established an optimized workflow for the expression and purification
of recombinant human MUTYH in Escherichia coli. The choice of host strain proved to be critical
for obtaining soluble protein. Both Rosetta(DE3) and ArcticExpress(DE3) strains produced pre-
dominantly insoluble MUTYH, likely due to misfolding and inclusion body formation, even when
using low-temperature induction and autoinduction strategies. These results highlight the chal-
lenges associated with expressing eukaryotic DNA repair proteins in standard prokaryotic hosts.

SHuffle® T7 Express cells proved to be the most effective host for producing soluble
MUTYH. The ability of this strain to form disulfide bonds in the cytoplasm, combined with over-
expression of the disulfide isomerase DsbC, likely contributed to the proper folding of MUTYH,
which contains cysteine residues important for structural stability. Optimization of IPTG con-
centration and induction time further increased soluble protein yield, with 0.2 mM IPTG and 4
hours of induction resulting in the highest soluble protein.

A two-step purification strategy combining Ni**-affinity and heparin chromatography
yielded highly pure, homogeneous, and structurally intact MUTYH. Ni?*-affinity chromatography
effectively captured the His-tagged protein, while heparin chromatography removed residual
impurities and exploited the DNA-binding properties of MUTYH to increase purity. The resulting
protein remained soluble and structurally stable during storage, providing a reliable preparation
for subsequent applications.
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Recombinant MUTYH is suitable for biochemical and structural studies. The enzymatic
activity of recombinant MUTYH has not yet been tested; future studies will focus on evaluating its
DNA glycosylase activity using classical substrates containing A:8-0x0G, including fluorescently
labeled 24AACy5/24ToG duplexes.

This work provides a reproducible and efficient method for producing soluble, structurally
intact MUTYH, addressing common challenges in bacterial expression of eukaryotic DNA repair
proteins. Given the key role of MUTYH in base excision repair and the prevention of mutagenic
G:C—-T:A transversions, this protocol provides a valuable platform for studying MUTYH function,
elucidating mechanisms of genome maintenance, and investigating disease-associated variants
relevant to colorectal cancer and other malignancies.

Conclusion

A special plan was made for making and cleaning up a special protein called MUTYH in
a type of bacteria called Escherichia coli. SHuffle® T7 Express cells were the best for making
soluble proteins. The most was made when they were triggered with 0.2 mM IPTG at 15°C for
4 hours. A two-step purification strategy combining Ni2+-affinity and heparin chromatography
yielded highly pure, homogeneous, and structurally intact MUTYH.

The resulting protein is stable, soluble, and suitable for further biochemical and structur-
al studies. This preparation can be used in future studies to evaluate how well enzymes work
and how they interact with DNA, including the study of disease-related variants. This workflow
provides a strong foundation for advancing studies into how MUTYH works and understanding
the molecular mechanisms of MUTYH in genome maintenance and disease.
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JpPexTHBHAA IKCIpECcCUS U OYHCTKA PEeKOMOUHAHTHOTO
6eaka MUTYH B Escherichia coli

Y. B. Capcen6aeB?, A.A. Kynan6aesa 2, A.A. Aiimac6ekoBa 3,
K.O. llapunos 4, M.K. Canap6aes 5, C.M. TaiilmakoBa ¢
12356 a1-Papabu ambsiHdarsl Kasak yammblK yHugepcumemi, Aamamel, Kazakcmax
134 M. A. AlimxoxcuH ambviHOaFbl MoseKyaaablK 6U0102usl
JHcaHe buoxumusi uHcmumymeol, Aamameol, Kazakcmau
134 C /[ Acgpendusapos amouiHdarsl Kazak yammubik meduyuHa yHUgepcumemi,
Aamamul, Kazakcmat
5,6 da-®apabu amuiHdarsl Kaszak yaimmubiK yHusepcumemiuiy buosozus yxcaHe 6uomexHo102us
Macesesepl FblablMU-3epmmey uHcmumymol, Aamameul, Kazakcmat.
5I'ycmae Pyccu oHKo0/102Us/1b1K OpmablirbiHbiH «/JHK penapayus mexaHuamaepi syxcaHe
KaHyepozeHe3d» 3epmxaHacwsl, CNRS UMR?91° 3epmmey 6esnimuieci, Buavciou, PpaHyusi.

AnHoTanusa. MUTYH - sto IHK-rsiimko3ui1asa, yyacTByrolas B npolecce 3KCLU3MOHHOMN
penapauuu ocHoBaHu# (BER), oTBeTCcTBeHHas 3a pacno3HaBaHUe U yJaJieHUe aJleHHHa,
HeINpaBUJIbHO COeJJUHEHHOTO C 8-0KcoryaHMHOM. [laToreHHble BapuaHThbl UJIW HapylleHue
¢ynkuuu MUTYH cBsi3anbl € noaimnosoM, acconuupoBaHHbiM ¢ MUTYH, v moBbIIEHHBIM PUCKOM
Pa3BUTHUS KOJIOPEKTaJIbHOrO paka. Pekom6uHaHTHasA npoaykiusa MUTYH Heo6xonuma ajist
OMOXMMUYECKUX U CTPYKTYPHBIX UCCIeJ0BaHUN.B 3TOM Hccien0BaHUM Mbl pa3paboTaiu U
ONTUMHU3UPOBAIU IPOTOKOJI 3KCIIPECCUU U OYUCTKU peKoMbrHaHTHOro 6esika MUTYH uenoBeka,
cautoro ¢ N-koHueBoi MeTkoM 6xHis. KOHCTpyKIIMK AUKOr0 THIA ObLJIM KJIOHHPOBAHbI B
akcnpeccupywou Bektop pET-28c u skcnpeccupoBanbl B mitamMax Escherichia coli Ro-
setta (DE3), ArcticExpress(DE3) u SHuffle® T7 Express. HuskotemnepaTtypHass UHAYKL U U
ONTHMU3UPOBaHHbIE KOHLleHTpauuu IPTG ynydmuam pacTBOpUMOCTb 6esika. PeKOMOMHAHTHbIN
MUTYH ouumasu c nomoibto Ni2* - adppuHHOM XpomaTorpaduu ¢ nocieaywouein apbruHHOH
xpomaTorpadueit c renapuHoM. AHanusbl SDS-PAGE v BecTepH-6J10TTUHra N0 TBEPAUIN
BbICOKMU YPOBEHb 3KCIpeccuU U 3G PeKTUBHOE Bbl/e/ieHHe PEKOMOUHAHTHOrO 6esika, Npu
3TOM 3Ha4yHWTeJIbHAA 4acThb Obljia BblJeJieHa B pacTBOpUMON popme. ONTUMHU3MPOBAHHBIN
pabounii mpoiecc obecrneyruBaeT BOCIPOU3BOAUMbIN MeTO oJiydeHus oyniieHHoro MUTYH,
IPUTOJHOTO AJIs1 MOCJAeAYIINX OMOXUMHUYECKUX U CTPYKTYPHBIX UCCe0BaHUH. B Oyayiem
MbI [IJIAHUPYEM OLLEHUTb ero pepMeHTAaTUBHYI0 aKTUBHOCTb.

Kimrouesbie cioBa: penapauuda JHK, MUTYH, skcyu3nonHas penapayus OCHOBaHUM
(BER), okucauTenbHoe noBpexaeHue JHK, pekoMbrHAHTHAs sKcnpeccus 6esKoB, apduHHaAsA
xpomaTorpadusi, KoJOpeKTaJbHbIN paK.
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Escherichia coli xxyitecinge pekom6uHanTTel MUTYH
6eJIOrbIHbIH, TUIMA] 3KCNIPECCUsiCbl MEH Ta3apPThLAYybl

Y. B. Capcen6aeB?, A.A. Kynan6aeBa 2, A.A. Aimac6eKkoBa 3,
K.O. lllapunos 4, M.K. Canap6aes 5, C.M. TaiinakoBa ¢

12356 KazaxcKull HAYUOHA/IbHbIU yHUBepcumem umeHu aab-Papabu, Aamamsi, Kazaxcmax
134 UHcmumyma MoAeKyAsapHoU 6uoso2uu u buoxumuu umeHu M.A.AlimxoodicuHa,
Aamamel, Kazaxcmax
134 (C./Jl. Acpendusspos amvuiHdaFul Kazak yammuik meduyuHa yHU8epcumemi,
Aamamul, KazakcmaH
5,6 da-Dapabu amviHdarsl Kazak yaimmolk yHusepcumemiHiy buoso2us i#caHe 6U0OMexXH0.102Usl
Macesesiepl FblablMU-3epmmey uHcmumymol, Aamameul, Kazakcman.
5/labopamopus «MexaHusmul penapayuu [JHK u kaHyepozeHe3za»
OHkos02u4eckozo LJeumpa I'yemasa Pyccu, Buavacroug 94800, Ppanyusi.

Angarna. MUTYH - HerizzepaiH akcuu3usabiK penapanusicel (BER) »xosibiHa KaTbICaTbIH
JIHK ryiivko3usia3a 60Jbin TabblIa/bl )koHe 8 OKCOryaHUHMEH KaTe »KYNTacKaH aJleHUH/i
TaHy MeH aJblll TacTayFa *kayan 6epeii. MUTYH pyHKIUACBIHBIH OY3blIYbl HEMECe MaToTeH i
HycKasnapblHbIH 60/1ybl MUTYH-neH accounanusisianFaHd N0JIMN030€eH XX9He KOJI0peKTasibl KaTepJi
iCiKTiH faMy KayniHiH xofapbliaybiMeH 6aisianbicTbl. MUTYH aKybI3bIHbIH, pEKOMOHUHAHTTHI
TYP/J€ aJIbIHYbl OHbl OMOXUMHUSIJIBIK )KoHe KYPblIbIMABIK TYPFbI/IaH 3€PTTEY YIIiH aca MaHbI3/bl.
By 3eprreyae N-conbinga 6xHis TaHb6ack! 6ap agaMHbIH pekoMOMHAaHTTBI MUTYH 6eniorbiHbIH,
3KCIPECCUAChl MEH Ta3apThlJyblHA apHAJIFAaH MPOTOKOJI d3ipJIeHiN, OHTaluJaHAblPbLJI/bI.
Kaa6itbl TunTi MUTYH koHcTpykiuusiaapsl pET28c akcnpeccrsiyibIK BEKTOPbIHA KJIOHAAJbII,
Escherichia coli Rosetta (DE3), ArticExpress(DE3) »xoHe SHuffle® T7 Express mtaMmaapbiHzia
aKcnpeccusisaH/ibl. TeMeH TeMIepaTypa }KafJaublHa UHAY KIS xkoHe IPTG koHIleHTpauusiiapbiH
OHTaNJIaHBIPY 6eJIOK epiriliTiriH apTThIpyFa MyMKiHJiK 6ep/i. PekomouHanTThl MUTYH Ni2*
- appunzi xpomaTorpadus apkplibl Ta3apThlaabl. SDS-PAGE xxaHe BecTepH-6J10T Tasgayiapbl
PEKOMOUHAHTT O€JIOKTbIH XKOFaphl JleHrel/le IKCIPeCcCHsiJIaHFaHbIH XX9HE THUIM/[i Ta3apThIIFAHbIH,
COH/Ial-aK OHbIH e/I9yip 6eJiri epirill Kyhae aJbIHFaHbIH KopceTTi. OHTalIaHAbIPbLIFAH XXYMbIC
IPOTOKOJIbl OMOXUMHUSJIBIK )KoHEe KYPbLIbIM/IbIK 3epTTeyJiepre xkapaM/bl TazapTolirad MUTYH
0eJI0TbIH a/Ty/IblH KAl TalIbIHbIM/IbI 9/1iCiH KaMTaMachI3 eTe/ii. bosialiakTa OHbIH pepMeHTaTUBTIK
6eJiceHIisiriH 6aFasay ocnapJaHya.

Tyiuin cesaep: AHK penapanusicel, MUTYH, HerizaepAiH 3KCLM3USJIBbIK penapaiuschbl
(BER), IHK-HBIH TOTBIFY apKbL/Ibl 3aKbIM/JaJ1ybl, pPEKOMOUHAHTThI 6€JI0K 3Kcripeccusichl, abduHAi
xpomaTorpadusi, KoJopeKTaaabl KaTepJi icik.
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