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Introduction

D-Tyr-tRNA™-deacylase (DTD) is a conservative enzyme, found in all domains of life, which ensures an
additional checkpoint in the recycling of misaminoacylated D-Tyr-tRNA®™. DTD is capable of accelerating
the hydrolysis of the ester linkage of D-Tyr-tRNA™ producing a free tRNA and D-tyrosine, thereby prevent-
ing an incorrect incorporation of D-amino acids into proteins. Deacylase distinguishes between D- and L-
aminoacyl moieties and does not hydrolyze L-aminoacylated tRNA. The structural bases of this specificity
and the mechanism of D-aminoacyl-tRNA hydrolysis are poorly understood. Aim. To clone D-Tyr-tRNA™"-
deacylase from T. thermophilus (DTDTT), optimize the conditions for its expression in E.coli and develop
an efficient purification procedure yielding the high quality enzyme suitable for the structural and func-
tional studies. Methods. For amplification of DTD gene from T. thermophilus genomic DNA and its cloning
into the pProEXHTb expression vector modern techniques were applied. Purification of the recombinant
DTD protein was done with three types of column chromatography. His-tag was cleaved out from DTD by
TEV protease. The cleavage was confirmed by Western blot analysis with anti-His-tag antibodies. Molecu-
lar weight of purified DTDTT was determined by the gel-filtration. Results. The expression construct
pProEXHTDb, containing DTD sequence from T. thermophilus, was obtained and successfully expressed in
the BL21(DE3)pLysS E.coli strain. The protein of interest was purified to homogeneity by the combination
of affinity (Ni-NTA), anion-exchange (Q-Sepharose) and size-exclusion (Superdex S 200) chromatogra-
phies. 2 mg of more than 90% pure recombinant DTD can be obtained from 1 L of bacterial culture. Mo-
lecular weight of purified DTD from T. thermophilus was determined to be 32 kDa, suggesting its dimeric
structure. Conclusions. The pProEXHTb expression vector can be used for expression of DTD from
T. thermophilus. The preparative amounts of DTD can be obtained after the three-step chromatographic
procedures and used for further functional and structural studies.
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fication.
tein, erythrocyte proteins, and L-amyloid peptides
from Alzheimer disease brains [4]. D-amino acids

D-amino acids are present in the cells of various spe-
cies from bacteria to mammals. In the bacterial walls
D-amino acids contribute to the resistance to proteo-
lytic digestion [1]. They also could be considered as
bacterial growth inhibitory factors that prevent a bio-
film formation [2]. Furthermore, D-amino acids have
also been found in the proteins extracted from aged
human tissues [3]. These are the myelin basic pro-

are shown to have toxic effects on the cells in both
prokaryotes and eukaryotes [5, 6, 7, 8].
Aminoacyl-tRNA-synthetases (aaRS), being spe-
cific to L-amino acids, ensure the first step of D-ami-
no acids’ exclusion from protein synthesis. However,
the stereospecificity of these enzymes is not abso-
lute: several aaRS have been found to charge tRNAs
with D-amino acids [9, 10]. D-Tyr-tRNA™-deacyla-
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se is an enzyme responsible for the recycling of mis-
aminoacylated D-Tyr-tRNA™, hydrolyzing an ester
bond between the amino acid and tRNA. However,
this enzyme has a broad specificity [11], and may
accommodate different D-aminoacyl moieties, for
example, D-Tyr, D-Trp, D-Asp and D-Phe [9, 10].

The first observations of the deacylase editing ac-
tivity in the extracts of E.coli, S.cerevisiae, rabbit
reticulocytes and rat liver were reported by Calendar
and Berg [9]. Later Soutourina et al. purified D-Tyr-
tRNAP"-deacylase from E.coli [10, 12] and S.cerevi-
siae [10, 13]. Plant DTD was discovered as a product
of GEK1 gene that is involved in the ethanol toler-
ance in Arabidopsis thaliana [14]. The identification
of DTD in other groups of organisms, including hu-
man [15], confirms its widespread distribution in all
kingdoms of life and may be considered as an impor-
tant checkpoint of the translation machine specifici-
ty. In addition, the DTD amino acid sequences iden-
tity among prokaryotes and eukaryotes are highly
conservative [16, 17], suggesting a high conserva-
tive function of this enzyme in all living organisms.

Three classes of deacylases have been identified:
class DTDI1 has been found in most bacteria and all
eukaryotes [12], class DTD2 has been discovered in
archea and plants [14, 18], class DTD3 — in most
cyanobacteria [11]. The species with DTD1 have the
yihZ and dtd orthologous genes, responsible for the
deacylase activity. Despite the fact that the homo-
logues of dtd were found in different pro- and eu-
karyotic genomes, another type of DTD (dtd2) was
identified in archea and subsequently in plants. In
contrast to the mainly dimeric DTD1 proteins, DTD2
has a monomer structure. In addition, the activity of
deacylases from the second class depends on the
presence of Zn?" ions. The third type of D-Tyr-tRNA™-
deacylases has been reported to be encoded by the
dtd3 gene (homologous to dtd1l). DTD3 is a metal-
enzyme with two active sites for metal ions binding:
the first one binds only Zn?', the second — Ni?*, Mn?*
and Co*" ions.

Some functional investigations of E.coli [12],
S. cerevisiae [10, 13], archaeal [18] D-Tyr-tRNAD"-
deacylases were performed, but profound structural
research that may explain the mechanism of D-aa-
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tRNA hydrolysis by DTD, is still to be carried out. Un-
fortunately, the proposed catalytic mechanism of DTD
based on the crystal structures available at this time is
controversial and remains to be clarified [17, 19].

In order to investigate the structural and function-
al properties of deacylase, one needs to have the pre-
parative quantities of this enzyme of a high purity. In
this work we describe the expression and purifica-
tion of DTD from T. thermophilus (DTDTT).

Materials and Methods

Cloning of DTDTT gene. Genomic DNA from T. ther-
mophilus cells were obtained according to [20]. Ba-
sed on the sequence information of the DTD gene from
T. thermophilus (152 amino acid residues) (http://
www.ncbi.nlm.nih.gov/protein/WP_01 1173028.1)
two PCR primers were designed Dtyr TT-N (5’-CCA
TGG CGG GCG GTG GTG CAG CGG GTC TCC)
and DtyrTT-C (5’-AAG CTT ATT AGC GTG GGC
GG AAG CGT TCC TCC GAG TCC). Sites for Ncol
and Hind III restriction enzymes were included in for-
ward and reverse primers, respectively. The primers
were previously phosphorylated by 10 unites of T4-
polynucleotide kinase («Thermo Scientific», Lithua-
nia) in the mixture containing 200 pmol of primer, 50
mM Tris-HCI (pH 7.5), 5 mM DTT («Euromedex»,
France), 0.1 mM ATP («Sigma», USA), 10 mM Mg-
Cl, («Sigma», USA) for 1 h at 37 °C with further ki-
nase inactivation during 20 min at 65 °C.
Amplification of the DTDTT gene was performed
as follows: denaturation — 1 min, 94 °C; annealing —
1 min, 50 °C; elongation — 1 min, 72 °C (totally — 30
cycles) in 50 mM Tris-HCl (pH 9.0), 1.5 mM MgCIL,
20 mM ammonium sulfate («Merck», Germany),
1 pl of genomic DNA, 0.2 mM dNTP («Sigmay,
USA), 40 pmol of each primer and 2.5 units of Taq
DNA-polymerase («Stratagen», USA). The PCR frag-
ment of about 460 bp was obtained and cloned first
into pCRII-TOPO vector («Invitrogen», USA) using
Zero-Blunt-TOPO PCR cloning Kit («Life Technolo-
gies», USA). Top10 E.coli cells («Invitrogen», USA)
were used for the transformation. Screening for the
positive clones was performed by GeneJET Plasmid
Miniprep Kit («Thermo Scientific», Lithuania). The
positive clones were identified by Ncol and HindIII



Cloning, expression and purification of D-Tyr-tRNA™-deacylase from Thermus thermophilus

restriction. The correct sequence of DTDTT gene
was confirmed by DNA sequencing. Then the DTDTT
gene was excited by Ncol and Hind III Fast Digest
(«Thermo Scientificy, Lithuania) restrictases and
ligated into pProEXHTb vector (EMBL, France),
previously dephosphorylated by 1 unit of shrimp phos-
phatase in 1* reaction buffer («Roche», Switherland).
1 unit of T4-DNA-ligase in 1* ligase buffer («Ther-
mo Scientificy, Lithuania), supplemented with ImM
spermidine («Sigma», USA) and 1 mM ATP (for
20 h at 14 °C) was used for ligation. Top10 E. coli
cells were transformed by ligation mixture using «Bio-
Rad» (USA) electroporation system.

Test of DTDTT expression in different media. E. co-
li BL21(DE3)pLysS cells were electroporated by pPro
ExHTb-DTD plasmid. Analysis of an expression le-
vel was performed in LB (Lauria-Broth) medium
(10 g/l tryptone, 5 g/l yeast extract («Difcoy», USA),
10/1 g NaCl («Helicon», Russian Federation), TB
(Terrific-Broth) (12 g/l tryptone, 24 g/l yeast extract,
2.5 % glycerol, 2.31 g/l KH,PO, and 12.54 g/l K. HPO,
(«Helicon», Russian Federation), P (phosphate-me-
dium) (10 g/l yeast extract, 0.4 % glucose («Heli-
con», Russian Federation), 5.6 g/l KH,PO, and 28.9
g/l K.HPO,), 2x TY (16 g/l tryptone, 10 g/l yeast
extract, 5 g/l NaCl) supplemented with ampicilin
and chloramphenicol («Euromedex», France). Pre-
culture (5 ml) was grown overnight at 37 °C. Culture
(50 ml of each medium) was inoculated with pre-
culture in dilution 1:100. Bacterial growth was con-
tinued to A, = 0.6 and 0.6 mM IPTG («Thermo Sci-
entificy, Lithuania) induction was performed for 5 h.
The extract of soluble proteins was prepared from 1
ml of culture volume according to the Zerbs et al.
protocol for the analysis of protein solubility [21].

DTDTT purification by affinity, anion exchange
and size-exclusion chromatography. Pre-culture of
E. coli BL21(DE3)pLysS cells (50 ml), carrying the
recombinant plasmids, was grown overnight at 37 °C
in Terrific-Broth with appropriate antibiotics. The
culture (2.5 L) was inoculated with pre-culture in di-
lution 1:100 and grown at 37 °C on TB medium sup-
plemented with ampicillin (100 pg/ml) and chloram-
phenicol (35 pg/ml). The expression of DTDTT was
induced by the addition of 0.6 mM IPTG at A, = 0.6

and the culture growth continued for 4 h at 37 °C.

The cells were harvested by the centrifugation for
15 min at 6000 x g (4 °C). The bacterial cell pellet
was resuspended in 70 ml of 25mM Tris-HCI
(pH 7.5), ImM PMSF, 10 mM B-mercaptoethanol
supplemented with 1.5 tablets of EDTA free protease
inhibitors cocktail. The cells were incubated on ice
for 30 min and then disrupted by sonication 8§ x 30 sec
with 1 min breaks (4 °C). All subsequent steps were
conducted at 4 °C. The cell debris was precipitated
by centrifugation at 20 000 x g. The clear superna-
tant was recovered and concentrations of sodium
chloride and imidazole («Sigma», USA) were ad-
justed to 300 mM and 10 mM, respectively. The ob-
tained solution was mixed with Ni-NTA Sepharose
Fast Flow resin (5 ml of 50 % slurry, «GE Health-
care», Sweden), pre-equilibrated with the same buff-
er, and incubated for 1.5 h on the rotor shaker at 130
rpm. The resin was washed with buffer A (25 mM
Tris-HCI, pH 7.5, 0.1 mM PMSF, 1 mM B-mercapto-
ethanol, 300 mM NacCl, 10 mM imidazole) and then
with buffer A containing 600 mM NaCl. DTDTT
was eluted from the column by 400 mM imidazole in
buffer A. The collected fractions were analyzed by
SDS-PAGE. The purest fractions were combined and
dialyzed overnight against an appropriate buffer for
TEV protease digestion — buffer B (50 mM Tris-HCI
(pH 7.5), 0.1 mM PMSF, 1| mM DTT, 0.5 mM EDTA).
After the dialysis His-tag-residues were cut off from
DTDTT by recombinant TEV protease as follows:
1 A, of TEV per 5 A, of DTD during overnight
digestion at 4 °C [22]. The resulting solution from the
fist purification step was diluted to 1 A unites/ml
and applied on Q-Sepharose Fast Flow column
(«Pharmacia», Sweden) (1.35 *4 cm, V = 6 ml), pre-
equilibrated by buffer B. A column was washed by the
same buffer. The elution was performed at a flow rate
of 0.6 ml/min with a linear gradient of 200-800 mM
NaCl (70 ml).

The protein-containing fractions were detected by
Bradford assay, the DTD-containing fractions were
analyzed by 15 % SDS-PAGE. The collected fractions
containing DTDTT were dialyzed overnight against
25 mM Tris-HCI (pH 7.5), | mM DTT at 4 °C and
concentrated on 10 kDa Centricon («Merck», Ger-
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many) at 5500 rpm to 4.54 A unites/ml (= 12 mg/
ml).

To separate our target protein from the high mo-
lecular weight contaminations we used a size-exclu-
sion chromatography on Hi-Load 16/60 Superdex
200 (150 ml, «Pharmacia Biotech», Sweden) co-lumn,
pre-equilibrated with 25 mM Tris-HCI (pH 7.5),
1 mM DTT, 150 mM NaCl, 0.003 % NaN,, with a
flow rate of 0.5 ml/min.

The eluted fractions were collected and analyzed
by 15 % SDS-PAGE. The deacylase containing frac-
tions were combined and concentrated to 8 mg/ml.
The enzyme was supplemented by 50 % glycerol
and stored at —20 °C.

The protein concentrations were determined by
the Bradford assay using Roti®-Quant («Roth», Ger-
many) [23]. Light absorption coefficient at 280 nm
(&,4,= 5960 M ' cm™') and absorbance of 0.1 % solu-
tion (A, (1 mg/ml) = 0.354 unites - mg™' - ml) were
calculated from the amino acid sequence of the DT-
DTT (ProtParam tool, ExXPASy, Swiss Port) and used
for determination of the enzyme concentration.

Analytical gel filtration of proteins

To determine the approximate molecular weight of
DTDTT the gel filtration on Hi-Load 16/60 Super-
dex S 200 (150 ml, «Pharmacia Biotech») was
used. The column was pre-equilibrated with 25 mM
Tris-HCI (pH 7.5), 1 mM DTT, 150 mM NacCl,
0.003 % NaN,. All samples were run at 1 ml/min
flow rate. The void column volume (V) was deter-
mined by blue dextran (2 MDa). A set of proteins
were used for the column calibration: ferritin
(450kDa), catalase (240 kDa), -amilase (200kDa),
alcohol dehydrogenase (150 kDa), bovine serum
albumin (66 kDa), ovalbumin (45 kDa), carboan-
hidrase (29 kDa), cytochrome ¢ (12,4 kDa).

The molecular weight of DTDTT was determined
by a comparison of its V_/ V_ index with those of
the known protein standards. The logarithms of the
molecular weights of marker proteins were plotted
against their appropriate ratios of the elution vol-
ume to the column void volume (V,/ V). Calibra-
tion curve is shown in Fig. 6.
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Western blot analysis of DTDTT
before and after TEV protease treatment

The proteins were separated in 15% SDS-PAGE and
transferred onto a prepared 0.45 um polyvinyl dif-
luoride (PVDF) membrane (incubated for 1 min with
MeOH and rinsed once by Towbin buffer («Bio-
Rad», USA)) on Trans-Blot Semi-Dry electrophoret-
ic transfer system («Bio-Rad», USA). The mem-
brane was blocked overnight by 5 % non-fat milk in
PBST buffer solution (PBS plus 0.5 % Tween-20).
After blocking, membrane was incubated with mouse
anti-His mono- clonal antibodies («Sigmay», USA) in
dilution 1 : 6000 for 1 h at room temperature. Then,
the membrane was extensively washed by PBST
buffer (4 times X 5 min) and treated with secondary
anti-mouse antibodies (Jackson Immuno Research
Inc., USA), conjugated to peroxidase, at 1 : 10000
working dilution for 1 h. After this incubation the
extensive (4 times X 5 min) washing with PBST was
performed. The immune complexes were detected
by ECL detection kit (EMD Millipore Immobilon
Western Chemiluminescent HRP Substrate) («Mili-
pore», USA) using X-ray film.

Results and Discussion

Creation of DTD expressing construction and expre-
ssion of recombinant protein in different media. Previ-
ously, we tried to express the DTD gene from T. ther-
mophilus in pET15b, pET28b and pET29b vectors
(under control of T7-promotor and lac-operator), but it
resulted in low expression level of the target protein
even after 24 h of IPTG induction. To overcome this
problem we decided to switch to pProEXHTDb expres-
sion vector, which possess’ Trc promoter. pProEXHTb
was earlier shown to produce large quantities of the tar-
get proteins, during a short time [PTG induction [24].

The expression level of DTDTT in E. coli BL21
(DE3)pLysS cells was checked under varied IPTG con-
centrations and in several media (LB, TB, P, 2xTY).
The best conditions obtained were as follows: 4-5 h
of 0.6 mM IPTG induction at 37 °C in Terrific Broth
medium (Fig. 1). These conditions were further used
for the preparative DTDTT expression.
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Fig. 1. DTDTT expression in TB medium. 15 % SDS-PAGE of the
soluble protein extracts from BL21(DE3)pLysS: M — protein mark-
er (SDS-PAGE Standards, Low 6-200 «Bio-Rad»); 1 — extract from
non-induced bacteria; 2—6 — extracts after 1-5 hours of 0.6 mM
IPTG induction. The position of His-DTDTT is indicated by arrow

Purification of His-DTDTT

The first step of the His-DTDTT purification was the
affinity chromatography on Ni-NTA. The result is
presented in Fig. 2. The enzyme, eluted from the col-
umn by 400 mM imidazole, contained the contami-
nations of higher molecular weight proteins. Wash-
ing the column with a buffer supplemented with
20 mM imidazole slightly increased the DTDTT pu-
rity but decreased its yield. In addition, washing the
column with 1 M NaCl did not significantly dimin-
ish the amount of impurities (data not shown). Un-
fortunately, we could not improve the quality of the
DTDTT preparation after this step of purification.

kDa 1 2 3 4 M A

kDa M
60 —
40—
30—
20— ‘

10—
Fig. 2. Affinity purification of His-DTDTT on Ni-NTA column.
15 % SDS-PAGE of fractions: M — protein marker (Roti-Mark
10-150); 1 — soluble protein lysate; 2 — flow-through fraction
after Ni-NTA column; 3 — wash Ni-NTA column; 4 — combined
eluted DTDTT fraction; 5 — His-DTDTT after dialysis. The po-
sition of His-DTDTT on the gel is indicated by arrow

kDa M 1 2 1 2

60 —
40 —

30 —

Fig. 3. 15 % SDS-PAGE (left panel) and Western blot (right pa-
nel) analysis of His-DTDTT before (1) and after (2) TEV pro-
tease treatment

5 6 7 8 9 10 11

66— = = an P
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45—

30 —

21 —
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Fig. 4. 15 % SDS-PAGE of fractions after Q-Sepharose chromatography: M — protein marker (RPN 58100, «Amersham»); A — pro-
tein, loaded onto the column; lanes 1-11 — fractions obtained during the gradient elution from Q-Sepharose column. The position of

DTDTT on the gel is indicated by arrow
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Fig. 5. Purification of DTDTT by size-exclusion chromatography: A — elution profile of DTDTT on Superdex S 200 column; B — 15 %
SDS-PAGE of fractions after Superdex 200: M — protein marker (Roti-Mark 10-150); 1 — DTDTT applied onto Superdex 200 column;
2 — empty lane; lanes 3-8 — corresponding fractions obtained after the gel filtration. The position of DTDTT is indicated by arrow

To remove His-tag from the His-DTDTT enzyme
we used the recombinant TEV protease as descri-
bed in «Materials and methods». The efficiency of
cleavage was checked by SDS-PAGE and Western
blot analysis with anti-His antibodies (Fig. 3). The
absence of a signal on the lane 2 of Western blot
panel confirms complete His-tag removing from
DTDTT. Moreover, there is a shift of the DTDTT

1000000, €l
S Fer-mono
g mCat
~ pAR""
8 100000 =AcDeh DTDTT
= ] wBSA
_% -'I»an
= @ CA
8 ~
8 10000 =Cyte
2 3
2 ]
1600 +—————————

T T T T T

—
1,0 12 14 16 18 2,0 22
Ve /Vo

Fig. 6. Determination of DTDTT molecular weight by size-ex-
clusion chromatography on Superdex S 200. Calibration of Su-
perdex S 200 column was performed as described in «Materials
and methods» (Fer-di — ferritin dimer; Fer-mono — ferritin mon-
omer; B-A — B-amilase; Cat — catalase; AcDeh — alcohol dehy-
drogenase; BSA — bovine serum albumin; Ova — ovalbumin;
DTDTT — D-Tyr-tRNA™-deacylase; CA — carboanhidrase; Cyt.c —
cytochrome c). The position of DTDTT is indicated by a circle
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migration on SDS-PAGE (lane 2, left panel) after
the TEV protease treatment. Thus, the His-tag clea-
vage from His-DTDTT can be simply monitored by
SDS-PAGE.

It is worth noting that the ratio A, /A . of DT-
DTT after the affinity purification step and His-tag
cleava-ge was about 1.0 that may reflect the pres-
ence of nuc- leic acid contaminations. To remove
the nucleic acid fragments we applied an anion-
exchange chromatography. Unfortunately, during
this step we could not get rid of the protein con-
tamination present in the DTDTT preparation. We
applied various linear gradients (from 0 to 1M NaCl
and from 50 mM to 800 mM NaCl), but this did not
improve the quality of DTDTT. Finally, we used
the gradient from 200 to 800 mM of NaCl, which
allowed us to remove the nucleic acids and some
protein contaminations. After Q-Sepharose column,
DTDTT had typical absorbance ratio A /A =
0.5-0.6. SDS-PAGE of fractions obtained after Q-
Sepharose is presented in Fig. 4.

To get rid of the higher molecular weight impurities
in the DTDTT preparation we performed a size-exclu-
sion chromatography as a final step of the purification
procedure. The elution profile of DTDTT from the col-
umn is shown in Fig. 5, B. As can be judged from the
elution profile, DTDTT was efficiently separated from
the contaminating proteins and eluted from the column
as a single peak (Fig. 5, A). According to SDS-PAGE
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(Fig. 5, B) the purity of DTDTT may be more than 90 %.

Molecular weight determination
of D-Tyr-tRNA"Y-deacylase

The molecular weight of the D-Tyr-tRNAP" deacy-
lase was deduced from a comparison of its elution
time on Superdex S 200 column with the proteins of
known molecular weight. Column was calibrated as
described in «Materials and methods». The elution
volume (V)) of DTDTT from Superdex S 200 was de-
termined to be 11 ml. V,/V index of DTDTT was cal-
culated to be 1,888. According to the calibration curve
(Fig. 6) the molecular weight of DTDTT was estimate
to be 32 kDa. Based on the amino acid sequence of
DTDTT (152 a. a. residues), its theoretical molecular
weight is 16.7 kDa. Thus, the purified recombinant
DTDTT most probably is a dimer in solution. How-
ever, a monomeric unglobular form of this protein
with an elongated shape could not be excluded.

Conclusions

The cDNA encoding D-Tyr-tRNA™-deacylase from
T. thermophilus was cloned into pProEXHTb vector
and successfully expressed in BL21(DE3)pLysS stra-
in in TB medium. The purification procedure descri-
bed here allows obtaining 2 mg of the pure enzyme
from 1 L of the bacterial culture. According to the gel
filtration analysis recombinant DTDTT may exist as a
dimer in solution. The obtained protein will be used
for further structural and functional studies.
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KionyBaHHs1, eKcrpecist Ta 04HCTKA
D-Tup-rTPHK™P-reaunnazu Thermus thermophilus

M. 1O. Pubaxk, O. I1. KoBanenxo, I. A. Kpuxmusuii, M. A. Tykamno

D-Tup-TPHK™"-neanmnnasza (DTD) € koHCepBaTUBHUM Oi7IKOM,
10 3a0e3nedye JOAaTKOBHI KOpeTryBaJbHUM €Tal TiIpotizy mo-
MHJIKOBO aMiHoalmiboBanux cyberparie D-Tup-tTPHK™ DTD
MIPUCKOPIOE Timpori3 edipHOTO 3B’s3KY B Komrmiekci D-Tup-
TPHK™, ytBoprotoun BinbHy TPHK Ta D-Tup, Takum 4uHOM
MOTIEPE/KYIOUN BKITOUEHHs D-aMiHOKHCIIOT 10 OinkiB. [earm-
na3a po3pizHsie D- Tta L-amiHOAIMIIBHI 3aMUIIKK B aMiHOAIM-
npoBaHiit TPHK Ta He rizponisye ocranni. CTpyKTypHI OCHOBH
TaKoi crerupiyHOCTI Ta MeXaHi3M Tiapomizy D-aminoammn-TPHK
3a yyacti DTD € HenocratHbo 3po3yminumu. Mera. Kiony-
Baru D-Tup-tPHK™"-neanunasy 3 T. thermophilus (DTDTT),
ornTUMI3yBaTH YMOBT 1i ekcripecii B E. coli, po3poburu edextns-
HUH METOJ OYMIICHHS 3 BHCOKHM BHXOIOM BHCOKOSIKICHOTO
(hepMeHTy A7l CTPYKTYpHO-(DYHKIIIOHATBHUX TOCIiKeHb. Me-
Tomu. Amruridikaniro Ta kioHyBaHHS reHa DTD 3 reHomHOl
JIHK T. thermophilus 8 pProEXHTb ekcmpecytounii BEeKTOp
MPOBE/ICHO CTAHJAPTHUMHU MOJIEKYIAPHO-010J0TIUHUMH METO-
namu. Ounctky pexombinantaoro DTD 6inka nmpoBoaeHo xpo-
marorpadiuHo. 3amuIKy ricTUIUHY BigmerieHo Bix DTD mpo-
Teasor Bipycy TioToHy (TEV), edbexTuBHICT peakiii mepesi-
pero Becrepr-0mot ananizom 3 antu-His-antutinamu. Moie-
KyJsipHy Macy ounieHoi DTDTT Bu3HaueHo renb-¢iisTpatiiero.
PesyabraTn. Otprmana koHcTpykiist pProEXHTD, mo mictuts
DTD mnocunigosuicts 3 T. thermophilus, ekcipecosano B E.coli
mramy BL21(DE3)pLysS. LlinsoBuii pekomOiHaHTHHN OiJI0K
BHJIIGHO 1 OYMIICHO KOMOiHamiero xpomarorpadiid: adinaoi
(Ni-NTA), anion-oominHoi (Q-Sepharose) Ta renb-QiabTpartii
(Superdex S 200) no aucrotu 90%. Po3pobdneHuit metox 103B0-
JIsIE OTPUMATH 10 2 MT IIJIb0BOTO Oijika 3 1 11 6akTepiaibHOT Kyilb-
Typu. Busnauena wmonekymsipHa Maca oummenoi DTD 3 T
thermophilus — 32 x/la cBiuuTh Ha KOPUCTH Ti AUMEPHOT CTPYK-
Typu. BucnoBku. Orpumanuii Bekrop pProEXHTD, mo mictuts
DTD 3 T. thermophilus i migiOpani yMOBH OYHCTKH JIO3BOJISOTh
orpumatu pekoMOiHaHTHUI DTD B KUTBKOCTSX NOCTATHIX ISt
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HOJAJIBIINX CTPYKTYPHO-(YHKIIOHATIBHHUX JOCIIKEHb.

Kawuosi caosa: D-aminokucnoru, D-Tup-TPHK™-yeanu-
nasza Thermus thermophilus, kinonyBamHs, ekcripecisi, O9nCTKA.

KiioHupoBanue, 3KCIPEcCHs H 04HCTKA
D-Tup-TPHK"™P-geanunassr Thermus thermophilus

M. 1O. Prifak, O. I1. Kosasenxo, 1. A. Kpuknusbiid, M. A. Tykaso

D-Tup-tTPHK"™r-nearmnaza (DTD) siBisieTcsi KOHCEPBATHBHBIM
OenkoM, 00eCrevnBaIOUM JIOTIOJTHATEIBHBIH KOPPEKTHPYIO-
MK 3TNl IMAPOJIN3a OIIMOOYHO aMHUHOALMIMPOBAHHBIX CYO-
crparoB D-Tup-TPHK™. DTD yckopsier ruapoiu3 3GHpHON
cBsi3u B komiutekce D-Tup-TPHK™, npeaynpesxaast, Takum 00-
paszom, omnbdoyHoe BKItodYeHHe D-amMuHOKuCIOT B O6enku. Jlea-
uiIasa pasnmyaer D- u L-aMuHOanmiIbHbIe 0CTaTKH B aMUHOA-
munuposanHoit TPHK u e runponmsupyer nocnenaue. CTpyk-
TYpHBIC OCHOBBI TaKOH CHEIU(YUIHOCTH U MEXaHU3M I'HAPOIIN3a
D-amunoannn-TPHK npu ygactuu DTD sBnstoTcs HepocTaTou-
Ho m3yuenHbiMu. Heanb. Kionuposars D-Tup-tPHK™-pgeann-
naszy u3 T. thermophilus (DTDTT), onTuMH3UpOBaTh yCIOBHSI
eé skcnpeccun B E. coli u paspaborars sdekTHBHBIN METO
OYHCTKH C BBICOKHM BBIXO/IOM BBICOKOKAQUeCTBEHHOTO (pepMeHTa
JUISL JaNbHEHIINX CTPYKTYPHO-(YHKIMOHAJIBHBIX HCCIICIO0Ba-
Huil. Metoapl. [ns ammmudukanyum u knoHuposanus reaa DTD
u3 resomuoit THK T. thermophilus 8 pProEXHTb skcnpecupy-
IOmuil BEKTOP UCTIOIBb30BAaHbI CTAHAAPTHBIE MOJIEKYIIPHO-0HO-
nornueckue Metonsl. Ounctky pekombunanTHoro DTD Genka
HpOBOAMIN XpoMmaTorpaduyeck. OcTaTku TUCTUIMHA OTIIEIH-
1 nporeasoit Bupyca tabaka (TEV), addexruBHOCTS peaknnu
npoBepii BectepH-010T aHanu3oMm ¢ anTH-His-aHTHTEIaMU.
Monexynsipusiii Bec ountieHHodt DTDTT onpenenunu rens-
¢unprpanmei.  Pesynbrarel.  [lomydeHHas — KOHCTPYKIHs
pProEXHTDb, conepkamass DTD mocnenosarensHocts T. ther-
mophilus, sxcripeccupoBana B kiietkax E. coli mramva BL21(DE3)
pLysS. TMocnenosarensHbivu  xpomarorpadusmu:  aduxnoit  (Ni-
NTA), anuon-oOMeHHOI (Q-Sepharose) u renb-puiIbTpanmn
(Superdex S 200) mosyueH rOMOTeHHbII OSJIOK C YHCTOTOM Ooee
90 %. Pa3paborannass MeTOAMKA MO3BOISIET MOIYYUTH A0 2 MT
1esteBoro Oenka / 1 11 6axTepralibHOM KyIbTypbl. OnpeneseHHbIH
MOJIEKYJIsIpHBIi Bec ounineHnoit DTD u3 T. thermophilus — 32
k/la cBUIETENIBCTBYET O €€ AUMEPHOH cTpyKType. BoiBoasl. I1o-
nyuennast koHctpykiwsi pProEXHTb, conepaxaanis DTD nocie-
noBarenbHOCTD T. thermophilus u mono6panHbie ycaoBus o4ncT-
KU TO3BOJISIIOT TOTy4YHTh pekoMOuHaHTHBIH DTD st nanbHei-
HINX CTPYKTYPHO-(YHKIIMOHATHHBIX HCCIET0BAHUH.

Kuawuesbie cioBa: D-amunokuciorsl, D-Tup-TPHK™-nearm-
naza Thermus thermophilus, kiorupoBaH¥e, SKCIIPECCHS, OUHUCTKA.
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