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ABSTRACT

Recent studies highlight the significant role of ribosomal protein S6 in TOR/S6K signaling and its involvement in translation
and protein biosynthesis. However, the mechanisms underlying the activation of cellular processes remain incompletely
understood. The main function of RPS6 relates to regulating mechanisms controlling cell growth and division. RPS6 can be
phosphorylated on specific serine and threonine residues by kinases like S6K1 and S6K2, activated by signaling pathways
associated with mTORCI. This phosphorylation process plays a crucial role in regulating cell growth and protein synthesis,
influencing translation initiation on ribosomes and thereby regulating cell size and division. Additionally, RPS6 can interact
with other proteins, participating in various molecular interactions depending on cellular activity context.

Further exploration of RPS6 may unveil new insights into its molecular interactions, roles in cellular physiology and
pathophysiology, and potential applications in enhancing plant biomass and crop yield. This study conducted cloning, site-
directed mutagenesis, and expression of the second isoform of 4fRPS6 protein (4/RPS6B). The obtained phosphomimetic
and non-phosphorylated forms of this protein were expressed in E. coli ArcticExpress (DE3) cells, purified by metal chelate

chromatography (IMAC), and confirmed for presence and purity via immunoblotting.

Keywords: Arabidopsis thaliana, A{IRPS6B1 cDNA gene cloning, phosphomimetic mutation, recombinant ribosomal

protein S6 (AfRPS6B1)

INTRODUCTION

During their lifetime, living organisms are forced to adapt
their growth and development under the influence of external
factors, such as stress and the availability of nutrients. There-
fore, they have evolutionarily developed various regulatory
pathways to improve the perception of the environment and
accelerate the necessary metabolic changes [1, 2]. Conserva-
tive key proteins are involved in these pathways, which, as a
result of stress and nutrient restriction, trigger anabolic and
catabolic cellular processes [3, 4]. One of the most important
pathways found in all eukaryotes is associated with the protein
kinase TOR (Target of rapamycin). TOR is a large kinase that
controls many biological processes, including the activation of
S6K kinase [5], which, in turn, phosphorylates the S6 protein
(RPS6) [6, 7]. Crystal structures reveal the specific location
of RPS6 within the 40S ribosomal subunit and the structural
features, such as the C-terminal helix, which contains multi-
ple phosphorylation sites [8, 9]. Its main function is related to
the regulation of mechanisms for controlling cell growth and
division. In plants, eS6 is encoded by two conserved genes,
and its activation and phosphorylation are closely linked to
S6Ks [2, 5-6]. Recent studies [10-16] have drawn attention to
the importance of phosphorylation of the S6 protein as a key
event in signaling pathways associated with cell growth and
survival factors, and this process is considered an important
regulator of the initiation of translation and protein synthesis.
The S6 protein can be phosphorylated on various serine and
threonine residues by S6K kinase. Additional studies show
that the S6 protein can interact with other molecules and pro-
teins, expanding its functional roles in cell signaling.

It should be noted that further studies of the ribosomal
protein S6 may provide new details about its molecular inter-

actions, roles in cellular physiology and pathophysiology, as
well as its potential applications in the development of plant
biomass enhancement and yield.

In this study, cloning and site-directed mutagene-
sis of cDNA of the second isoform of the AfRPS6 protein
(AfRPS6B) was carried out. Further, the obtained natural
and phosphomimetic forms of this protein were expressed
in E.coli ArcticExpress (DE3) cells, after which the pro-
teins were purified by metal-chelate affinity chromatography
(IMAC) [17], their presence and degree of purification were
confirmed using Western blotting.

These results fit into the context of studies related to ribo-
somal protein S6. RPS6, as a key effector in the TOR signaling
pathway, plays an important role in regulating ribosome bio-
synthesis by controlling transcription and translation processes.
Phosphorylation of RPS6, reflecting the activity of S6K, is as-
sociated with cells actively undergoing the process of division.
Contrary to this, the exact role of RPS6 in the regulation of ribo-
some biosynthesis remains the subject of further research.

The data obtained during the study on AfRPS6B expand
our understanding of the molecular mechanisms underlying
the regulation of ribosomal biosynthesis. These findings may
be an important contribution to understanding the relation-
ships between signaling pathways, ribosome proteins and cel-
lular metabolism, as well as creating new perspectives for
therapeutic effects on cellular processes associated with ri-
bosomes.

MATERIALS AND METHODS

The oligodeoxyribonucleotides used in the work (Table 1)
were synthesized by Eurogentec.
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Table 1 - Oligodeoxyribonucleotides used in the work

Name Nucleotide sequence Tm Tm using
RPS6B-for-KpnI-Ndel (5 ) TAGGTACCATATGAAGTTCAACGTCGCCAATCCG 61° 60°
RPS6B-rev-BamHI-Sacl | (5")TTGAGCTCGGATCCTTAAGCAGCAACGGGTTTAGC 64°
RPS6B-Ser/Glu231-for | (5’)TCGCCGTAGTGAAGAATTGGCCAAGAAGAG 58° 560
RPS6B-Ser/Glu231-rev | (5’)CTCTTCTTGGCCAATTCTTCACTACGGCGA 58°
RPS6B-Ser/Glu237-for | (5) TTGGCCAAGAAGAGGGAGAGACTCTCTTCTGCT 62° 60°
RPS6B-Ser/Glu237-rev | (57)GAGCAGAAGAGAGTCTGAGCCTCTTCTTGGCCAA 64°
RPS6B-Ser/Glu240-for | (57)CCAAGAAGAGGGAGAGACTCGAGTCTGCTCCTGC 65° 620
RPS6B-Ser/Glu240-rev | (57)GCAGGAGCAGACTCGAGTCTCTCCCTCTTCTTGG 65°
RPS6B-Ser/Glu241-for | (57)CCAAGAAGAGGGAGAGACTCGAGGAGGCTCCTGC 65° 620
RPS6B-Ser/Glu24 1rev (5)GCAGGAGCCTCCTCGAGTCTCTCCCTCTTCTTGG 65°

Computer analysis of nucleic acid and protein sequences
was performed using SnapGene Viewer 4.0.4, VNTI-Viewer
11.5.1 and DNAman 4.03 programs. AtRPS6B1 cDNA nucle-
otide sequence (GeneBank: AT5G10360.1) was taken from
the TOR database (https://www.arabidopsis.org ).

Isolation of a total RNA preparation, reverse transcription
reaction (RT) and polymerase chain reaction (PCR) were per-
formed as described [18]

Cloning of AtRPS6B1 c¢cDNA of wild and mutant vari-
ants. Amplification of 4fRPS6B1 cDNA was conducted using
RPS6B-for-Kpnl-Ndel and RPS6B-rev-BamHI-Sacl primers.
Amplification products were analyzed and eluted from the gel
using a commercial Gel Extraction Kit (Thermo Fisher Sci.).
Next, the DNA fragment was treated with Ndel and BamHI re-
striction endonucleases and cloned into pET23c vector DNA,
also treated with Ndel and BamHI restrictases.

Screening of DNA clones was executed through PCR anal-
ysis using gene-specific primers and restriction analysis uti-
lizing Ndel and BamHI endonucleases.

Site-directed mutagenesis of cDNA AfRPS6B1 was per-
formed using additional pairs of primers for each mutation
point. Pairs of primers were used sequentially starting from
S231. After each PCR reaction, a full-length plasmid was
obtained with the replacement of several nucleotides. Af-
ter four such reactions, the plasmid pET23c-His-AfRPS6B1-
S231E,S237E,S240E,S241E (AfRPS6B1ph) was obtained. To
confirm the correctness of the synthesized sequence, cDNA
sequencing was performed. Mutagenesis was carried out by
Pfu Ultra High-fidelity DNA polymerase (Stratagene) under
the following temperature regime: stage 1 — 95 © C 30 sec;
stage 2 — 95 ° C 30 sec, Tm using (is indicated for each pair
of primers in Table 1) 1 min, 72 © C 5 min — 30 cycles; stage
3-72°C 7 min, 4 °C 5 min.

Sequencing of cloned sections of plasmids pET23c-
ARPS6B1-His and pET23c-4fRPS6B1ph-His was carried
out using a commercial set of Big Dye® Terminator v.3.1
(Applied Biosystems) according to the manufacturer’s meth-
odology as described [18].

Expression of cDNA AfRPS6B1 and AfRPS6B1ph in bac-
terial cells, purification and concentration RPS6 protein were
performed as described [17]. E. coli cells of the strain Arctic-
Express (DE3) were transformed by pET23c-His-4AfRPS6B1
and pET23c-His-4AtRPS6B1ph DNA constructs. To purify
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the synthesized RPS6 protein containing «6xNis-tag» at the
N-end, metal-chelate affinity chromatography was used [17],
which allows recombinant proteins to be quickly and cleanly
isolated from bacterial lysate. The target protein was purified
under native conditions in a dissociating buffer with the ad-
dition of imidazole. For lysis, a dissociating buffer contain-
ing nonionic detergent Nonidet P40 was used to increase the
yield of soluble proteins.

Immunoblotting was carried out as described [18] with I*
antibodies antiRPS6 and antiRPS6-P240-rabbit (Agrisera) at
a dilution of 1:5000 and Anti-rabbit HRP-conjugate (Santa
Cruz) 1™ antibodies at a dilution of 1:4000.

General methods. Plasmid DNA isolation, spectrophoto-
metric determination of nucleic acid concentration, prepara-
tion and transformation of competent E. coli cells and other
procedures were performed according to standard methods
[19]. The total protein concentration was determined by Brad-
ford [20].

RESULTS AND DISCUSSION

Within the A. thaliana RPS6 genome, two genes,
AfRPS6A and AfRPS6B, encode for the RPS6 proteins. These
two proteins exhibit a high level of similarity in their amino
acid sequences, and they demonstrate equal functional activ-
ity [21,22]. For the proper functioning of this protein within
the cell, it undergoes exposure to the AtS6K kinase. This ki-
nase phosphorylates serine and threonine residues, contribut-
ing to the correct conformation of the protein.

We hypothesized that replacing the triplets encoding
serines at the C-terminus of this protein with a negatively
charged glutamic acid codon would mimic phosphoryla-
tion (phosphomimetic mutations), thus the correct conforma-
tion of the protein would be preserved without the need for
AtS6K kinases. To confirm this hypothesis, AfRPS6B1 cDNA
was cloned and the 4fRPS6B1-S231E,S237E,S240E,S241E
(AfRPS6B1ph) sequence in the bacterial expression vector
pET23c was obtained by site-directed mutagenesis, and two
recombinant proteins were expressed and isolated.

5 pair primers were designed for amplification, cloning,
and site-directed mutagenesis of the AfRPS6B1 cDNA gene.
Total RNA was extracted from Arabidopsis thaliana leaves,
and reverse transcription polymerase chain reaction (RT-PCR)
was performed. Electrophoretic analysis of the RT-PCR prod-
ucts revealed an approximately 750 bp amplification prod-
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uct, corresponding to AfRPS6B1 cDNA (Fig. 1). Figure 1 dis-
plays the products of cDNA amplification after RT-PCR. As
shown in the figure, an increase in the amount of cDNA in
the PCR mixture from 2.5 pl to 5 ul did not significantly af-
fect the results.

The gel-extracted PCR product and the pET23c vector
were treated with Ndel and BamHI restriction endonucleases
then combined at a concentration of 1:2 and treated with a li-
gase. Then, E.coli cells were transformed with the resulting
ligase mixture and grown on the selective antibiotic ampicil-
lin overnight at +37°C. The verification of the grown clones
was conducted in two stages. Initially, PCR was performed
using the primers employed for cloning to confirm the pres-
ence of an insert. Subsequently, plasmids isolated from con-
firmed clones were subjected to digestion with the restriction
enzymes Ndel and BamHI, which confirmed the presence of
the appropriate restriction sites and the expected insert size.
This process resulted in the successful creation of the pET23c-
His-AfRPS6B1 plasmid (Fig.2).

K- 1 2

AtRPS6B1-

Fig.1. Electrophoretic analysis of RT-PCR products with RPS6B-

for-Kpnl-Ndel and RPS6B-rev-BamHI-Sacl primers in 1% agarose

gel. «M» is a DNA ladder. Tracks: “K-» — negative control; 1 -2.5

ul of the mixture of mercury in the reaction; 2 -5 pl of the mixture
of mercury in the reaction

Mutagenesis in vitro. To confirm our theory that by acti-
vating the RPS6 protein it is possible to influence the growth,
development and productivity of cells, it was decided to cre-
ate constructions with negatively charged glutamic acid (E).
To accomplish this, a series of PCR reactions were conducted
using the primers specified in Table 1. The method involves
the use of overlapping primers that introduce a specific pair
of complementary nucleotides at a precisely defined location,
differing from the wild-type sequence. In this case, entire trip-
lets (sequences of 3 consecutive nucleotides) encoding ser-
ine (AGT, TGT) were substituted for glutamic acid (GAA,
GAQ). Therefore, four serines at the C-terminus of the gene
were substituted with glutamic acids. Subsequently, the newly
formed plasmid containing the mutant AfRPS6 gene was se-
quenced to confirm the sequence accuracy and to detect any
errors that may have arisen from multiple amplifications. The
schematic representation of the obtained plasmid is shown in
Figure 2.

c¢DNA expression in E. coli cells and protein purification.
The plasmid pET23c is designed for the expression of target
proteins in a bacterial system (E. coli). It also contains a se-
quence of six histidine residues that bind to divalent metal
ions (mostly nickel ions). Consequently, the proteins ex-
pressed in the cellular system can be subsequently purified
using a method called metal-affinity chromatography. The se-
lection of the E. coli ArcticExpress (DE3) strain was not ran-
dom, as this strain is designed for proteins prone to misfold-
ing and precipitation, which includes the target protein RPS6B
and its mutant variant. Additionally, efforts were made to op-
timize the conditions for optimal protein expression, includ-
ing temperature, incubation time, and induction method. The
selected conditions were as follows: induction with 0.1% glu-
cose and 125 pM IPTG, cell growth temperature of +37°C,
and protein expression temperature of +20°C over a duration
of 4 hours. As mentioned earlier, the presence of a histidine
tag in the plasmid allows for the purification of the target
protein using nickel ion affinity. For this purpose, a Ni-2+
charged column or Ni-NTA agarose can be used. In this study,
agarose was utilized due to the large volume of the obtained
cell extract. Incubation with Ni-NTA agarose was conducted
overnight at +4°C. To elute the protein from the agarose, the

[EE—

PET23c-His-AtRPSGBL
wicte

Fig.2. Schematic representation of the structure of plasmid pET23c with AfRPS6B1 and AfRPS6B1ph cDNA inserts.
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imidazole concentration was increased to 250 mM, which
competitively displaced the histidine ions from the immobi-
lized nickel. The eluted protein was collected and analyzed
using polyacrylamide gel electrophoresis. Figure 3 illustrates
the supernatant and pellet fractions of total protein content
from E. coli Arctic Express (DE3) cells transformed with the
pET23c-His-AfRPS6B1 and pET23c-His-4/RPS6B1ph con-
structs. The use of protein-specific antibodies allows for clear
visualization of protein distribution during expression. The
majority of the target proteins are found in the supernatant;
however, these proteins tend to form dimers and are suscepti-
ble to cleavage by cellular proteases, resulting in smaller frag-
ments. Protein presence is also detected in the pellet fraction,
where it remains in its original size, likely due to preservation
within inclusion bodies.

M 1 2 3 4 5
70 kDa — '
55 kDa —
35kDa — g - -RPS6B1
25kDa —

15kDa —

s
— D
Fig.3. Western blot after SDS-PAGE of the fractions total cellular
lysate content E. coli, using antibody to RPS6 (Anti-RPS6A

A.thaliana, Agrisera). Tracks: M — protein ladder; 1 — ArcticExpress

pET23c-His-AfRPS6BI1 supernatant, 2 — ArcticExpress pET23c-
His-AfRPS6BI1 pellet, 3 — ArcticExpress pET23c-His-4/RPS6B1ph
supernatant, 4 - ArcticExpress pET23c-His-AfRPS6B1ph pellet, 5 -

nontransformed ArcticExpress supernatant

Based on the results of this experiment, it was decided to
perform protein extraction and purification from the superna-
tant, enabling the use of a gentler purification method under
native conditions.

Figure 4 displays various fractions from the purification of
RPS6B1ph protein, including the E.coli total protein prepa-
ration supernatant, pellet from this preparation, flow-through

M 1 2 3 4 5 6

70 kDa — J

55 kDa—

35kDa — - - RPS6B1ph

25kDa —

Fig. 4. Stages of RPS6B1ph protein purification. Western blot after
SDS-PAGE of proteins isolated from E. coli, using antibody to
RPS6. M — marker proteins; Tracks 1-6 purification fractions: 1 —
supernatant, 2 — pellet, 3 — flow through, 4 — wash, 5 — elutionl, 6 —
elution 2.
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and wash samples, and protein eluates collected in two rounds
to maximize yield. The figure confirms that the protein binds
strongly to negatively charged Ni-NTA agarose, remains
bound during washing steps, and is effectively eluted with
increased imidazole concentration, resulting in a sufficiently
pure and concentrated protein preparation.

Figure 5a displays the purification results of the recom-

1 2 3 4 M M 1 2 3 4

—
70 kDa - W
-55kDa -

RPS6B1 -“ - - 35kDa - g — - RPS6Blph

- 25kDa - '

-15kDa -
a b

Fig. 5. RPS6BI1 (a) and RPS6Bph (b) purification. Western blot
after SDS-PAGE of proteins isolated from E. coli, using antibody
to RPS6(a) and RPS6-P240 (b). M — protein ladder; Tracks 1-4
purification fractions: 1 — supernatant, 2 — pellet, 3 — elutionl, 4 —
elution 2.

binant RPS6B1 protein using antiRPS6 antibodies. In Figure
5b is shown the purification of the RPS6B1ph protein and its
interaction with antiRPS6-P240 antibodies (Agrisera), spe-
cific to the serine-240 phosphorylated form of RPS6 protein.
Therefore, it can be concluded that the mutant RPS6 protein
with phosphomimetic substitutions adopts a conformation that
allows for recognition by phosphospecific antibodies.

After purifying the RPS6B1 and RPS6B1ph proteins by
metal chelate affinity chromatography, the eluted protein frac-

1 2 3 M
" - 70 kDa
‘. | -55kDa
-4 - 35kDa
RPS6B1 - '
- 25kDa
- 15 kDa

Fig. 6. RPS6BI1 purification from imidazole. Western blot after

SDS-PAGE using antibody to RPS6. M — protein ladder; Tracks

1-3 purification fractions: 1 — supernatant, 2 — elutionl after Ni-
NTA agarose, 4 — elution 2 after purification from imidazole.

tions contained a significant amount of imidazole, which can
interfere with proper protein conformation. To remove the ex-
cess imidazole and concentrate the protein preparations, ad-
ditional purification was performed using Amicon Ultra 3K
filters.

CONCLUSION

The results of this work were recombinant proteins of wild
and phosphomimetic RPS6B1 and RPS6B1ph. Purification
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of these proteins was performed by the IMAC method and
confirmed by Western blot analysis. For the expression of re-
combinant proteins, the E.coli strain ArcticExpress (DE3) and
plasmids containing cDNA constructs pET23c-His-AfRPS6B1
and pET23c-His-ArRPS6B1ph were used. Which were ob-
tained by RT-PCR amplification from Arabidopsis thaliana
total RNA, modified by site-directed mutagenesis method and
cloned to expressional bacterial vector pET23c.

The study of the effect of the RPS6 protein on the de-
gree of translation of cellular proteins, depending on the level
of phosphorylation, has been conducted for a long time. But
there is very little data on the mechanism of the cellular sig-
naling pathway in plants, since all work is carried out mainly
on mammalian cells.

Our idea is to utilize the resulting mutant cDNA variant,
AtRPS6B1ph, to construct new vectors based on the agrobac-
terial binary system for transformation and subsequent in vivo
expression in laboratory plants. This study will enable us to
monitor the level of protein biosynthesis when AfRPS6B1ph
cDNA is introduced into plant genotypes, leading to the con-
stitutive expression of the active RPS6B1ph protein in plant
cells without requiring additional activation by phosphoryla-
tion. If our hypothesis is correct and the RPS6ph protein in-
fluences the translation level of all cellular proteins, these con-
structs could be applied to economically important plants to
accelerate growth and enhance productivity. Additionally, iso-
lated recombinant proteins will be used to evaluate the activ-
ity of various kinases, representing an intriguing fundamen-
tal aspect of this research.
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ABCTPAKT

HenaBHue ucciienoBaHus NOKa3bIBAIOT OOJBINYI0 BAXKHOCTh PHOOCOMAIILHOTO Oesika S6 B KOHTEKCTE Iepeiady CUTHAJIOB
TOR/S6K u ero ponu B TpaHcisuy 1 OnocuHTe3e 6enka. Ho MexaHn3Mbl akTHBAIMK KIETOYHBIX IPOLECCOB JI0 CUX HOP A0
KOHIIa He sicHBl. ETo 0CHOBHAsl pyHKIIUS CBsI3aHa C peTyIsiiell MEXaHN3MOB, KOHTPOJIMPYIOLIUX POCT U AejeHue KiIeTok. be-
1ok RPS6 moxet pochoprmrpoBarkest Mo pa3aIMyHbIM OCTaTKaM CEprHA U TPEOHHHA C TIOMOIIbIO KMHa3, TakuX Kak SO6K1 n
S6K2, koTopbIe, B CBOO OYepellb, aAKTHBUPYIOTCS CHTHAIBHBIMHU ITyTSAMH, CBI3aHHBIMH C aKTHBALHEH MOJICKYISIPHOTO KOM-
iekca mTORCI. Ipouecc dpochopunupoBanus Oenka RPS6 nrpaer kimoueByro poiib B peryssiiini pocTa KJIETOK U CHHTE3e
Oenka. AkTuBHpoBaHHBI RPS6 Biusier Ha MHUIIMALIMIO TPAHCISIIMHU, TO €CTh 3aIllyCKaeT Mpolecc cuHTe3a Oenka Ha prbo-
come. Takum obOpazom, Genok RPS6 cBsizan ¢ perymsueii pazmepa KJIETOK U UX criocoOHocTH nenuthest. Kpome Toro, RPS6
MOJKET OBITh CBSI3aH C IPYTUMHU GEJIKAMH M Y4aCTBOBATH B PA3IMYHBIX MOJCKYISIPHBIX B3aHMOICHCTBUAX, KOTOPBIE MOTYT Ba-
PBHPOBATHCS B 3aBUCHMOCTH OT KOHTEKCTa KJIETOYHOW aKTHBHOCTH. B 1aHHOM MccieoBaHnH OBUIO MPOBECHO KIOHUPOBA-
HHE U calT-HanpasieHHbIH MyTareHne3 k/IHK Bropoii nzodopmer 6enxa AfRPS6 (4/RPS6B). Jlanee nonyuennsie hochopmu-
METHYECKYIO 1 HeoCchHOpUINPOBaHHYIO (hOPMEI 3TOTO OENKa 3KCIpeccupoBaiy B kietkax E.coli ArcticExpress (DE3), Oenku
OYHMIIIAIA METOJIOM MeTajuI-xenaTHoi xpomarorpaduu (IMAC), HaTMuue ¥ YUCTOTY TTOMYyYEeHHBIX OSJTKOB MOATBEPIKIAIH Me-
TO/IOM UIMMYHOOJIOTTHHTA.

Kirouessie ciosa: Arabidopsis thaliana, xnounpoBanue k/IHK-rena AfRPS6B1, dpochomumeTndeckas MyTarus, pekom-
OuHaHTHBII pruOocoMHbIi Oenok S6 (AfRPS6B1)

ARABIDOPSIS THALIANA-IAH S6 PUBOCOMAUJIBIK AKYbI3bIHBIH KJHK I'EHIH KJIOHJAY,
OHBIH MOJJU®UKALIUACHI, ESCHERICHIA COLI-JEH KCITPECCHUSACHI ’KOHE ATRPS6B1
PEKOMBHUHAHTTBI AKYbI3bIH OKIIIAYJIAY
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TYHIH

Comnrrl 3eprreyrnep TOR/S6K curaamm3anusicel KOHTEKCTiHIETI S6 pruOOCOMABIK aKyBI3BIHBIH YIKSH MaHBI3IbUIBIFBIH JKOHE
OHBIH TPAHCIIAII MEH aKybI3 OMOCHHTE3IH/ACT] poITiH KepceTeni. bipak xacymansik mpornectepi OeJceHaipy MexaHu3Maepi
QJTi TONBIK aHBIK eMec. OHBIH HETi3ri KbI3METI JKacyIIaHbIH 6cyl MeH OelliHyiH OaKbUTaHTHIH MEXaHU3MAEPII peTTeyMeH Oaii-
naebpIcTEl. RPS6 mpoTenHi opTypii cepuH >koHe TpeOHHUH KanabKTapeiHaa S6K 1 sxone S6K2 xnHazamapmer docdopranys
MYMKiH, onap e3 ke3erinae mTORC1 mosexynanbIk KemeHiHiH OenceHaipiryiMeH 6aiimaHbICThl CHTHAJIABIK JKOJIIAP apKBLIBI
6encennipineni. RPS6 mporennniy ochopnany mporeci ’acyianblH 6Cyi MEH aKybI3 CHHTE31H peTTey/le MIeUTyIli pel aTKa-
pazmsl. bencenmipinrer RPS6 TpancnsamusHbIH 6acTaxyslHa ocep eTeli, SIFHA puO0CcOMaIarhl aKybI3 CHHTE31 IPOIIeCiH OacTalimb.
Ocsruraiinra, RPS6 sxacyrma enmmemin xoHe onapasiH Oerniny KabineTin perreymen OaitnansicTel. ConbIMeH Katap, RPS6 mpo-
TenHi 6acKa aKybI3IapMeH OaiIaHBICHIII, KACyIIAIBIK OSICEHAITIK KOHTEKCTiHe OalTaHbICTBI OPTYPJIi MOJIEKYIIAJIBIK 63apa
opekerTecynepre Karsica anazpl. byn seprreyae AfRPS6 akys13siHbH (AfRPS6B) exinmi n30(hopMachHBIH KIOHIAY KOHE caii-
TKa OarprTTanran cDNA myTareHesi opeIHAANIB. Opi Kapal, 0ChI aKybI3IbIH albHFaH GochoMuMeTHKAIBIK koHe pochop-
nanbaraH Typnepi E.coli ArcticExpress (DE3) »xacymanapsinaa sxkcTipeccHsIanIbl, aKybI3Iap METaJUl XeJlaT XpoMarorpadu-
scbl (IMAC) apKpUTBI Ta3apTBUIIBI JKOHE alIBIHFAH aKybI3AapIbIH O0TyBl MEH Ta3aJIbIFbl HMMYHOOJIOTTay apKbUIBI pacTalIabL.

Tyiiin ce3nep: Arabidopsis thaliana, AIRPS6B1 ¢cDNA reHiHiH ki1oHAamybl, (0OCHOMUMETHKAIBIK MyTaIlHs, PEKOMOU-
HaHTTHI pUOOCOMATIBIK aKkybI3 S6 (AfRPS6B1)
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