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Detection of small discrete 5'-terminal fragments of 18S rRNA in mouse cells

Protein biosynthesis is a critically important cellular process. With age, structural damage to ribosomes may
accumulate, potentially leading to the synthesis of misfolded polypeptides and reduced regenerative capacity
and cell viability. Therefore, there is a need to develop universal molecular markers of ribosome integrity. A
DNA construct was designed to generate DIG-labeled RNA probes for detecting 5'-terminal fragments of
mammalian 18S rRNA. RNA isolated from the liver, lungs, kidneys, and skeletal muscles of young and aging
mice was analyzed by Northern blotting using these probes. Small, discrete 5'-terminal fragments of 18S
rRNA, similar to the stress-induced 5'18SrRF75 and 5'18SrRF135 molecules identified in plants, were de-
tected in mouse tissues. The levels of these fragments in lung and skeletal muscle tissues were significantly
higher than those in the liver and kidneys. Notable differences were observed in the kidneys, lungs, and skele-
tal muscles of young (3-month-old) versus aging (over 2-year-old) animals. These results suggest that the mo-
lecular mechanisms underlying the discrete fragmentation of 18S rRNA may be conserved across species.
Such mechanisms may play a role in regulating protein biosynthesis under stress. The small fragments
5'18SrRF75 and 5'18SrRF135 could potentially serve as universal markers of translational apparatus
integrity.

Keywords: 18S rRNA, discrete fragmentation, stress markers, mRNA translation, aging, ribosome, small
RNAEs, oxidative stress.

Introduction

Chronic inflammatory diseases that lead to cell destruction significantly harm human health, society,
and economies around the world. In clinical medicine, diagnostic methods commonly involve measuring in-
flammatory mediators—such as cytokines, chemokines, IgE, histamine, and serotonin—as well as specific
groups of leukocytes in patients’ blood [1]. However, these stress markers primarily assess the overall im-
munological and inflammatory status of the body; they cannot evaluate the intracellular processes that cause
cell dysfunction and death. Furthermore, these markers are typically detectable only in the later stages of dis-
ease progression. Additionally, all of the markers mentioned are species-specific, necessitating the develop-
ment of unique panels for each individual mammalian species.

In modern laboratory diagnostics, there is a steady trend toward integrating new classes of molecular
markers—specifically microRNAs, specific mMRNAs, and the pool of small non-coding RNAs—to verify
stress-induced and pathological states. The use of these analytes provides a comprehensive assessment of the
molecular and genetic mechanisms underlying destructive processes at the cellular and tissue levels. Small,
discrete fragments of ribosomal RNA (rRNA) are considered promising candidates for new stress markers in
humans and mammals. The high concentration of ribosomes in cells results in a significant copy number of
rRNA, which constitutes 80-90 % of the total cellular RNA pool [2]. Consequently, diagnostic test systems
targeting rRNA demonstrate analytical sensitivity several orders of magnitude higher than primer kits de-
signed for mMRNA and microRNA [3]. Furthermore, the structural organization of rRNA genes, characterized
by the presence of highly conserved domains alongside variable regions, enables the development of univer-
sal detection systems applicable to a wide range of mammalian biological samples [4].

The mechanism of mMRNA translation inhibition in both prokaryotes and eukaryotes is well understood
and involves the cleavage of the large ribosomal subunit RNA at a region known as the sarcin-ricin loop.
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This process results in the detachment of a small 3'-terminal RNA fragment [5]. This is the exact mode of
action for several plant ribosome-inactivating proteins, including abrin, modeccin, and ricin, as well as toxins
from bacteria, like Shiga toxin, and from fungi, such as a-sarcin [6]. It is hypothesized that a similar mecha-
nism may occur in eukaryotic cells involving the RNA of the small (40S) ribosomal subunits. The 40S subu-
nits play a crucial role in the initiation of translation, which is the rate-limiting step in the entire protein bio-
synthesis process. As organisms age, destructive changes in ribosome structure may accumulate, leading to a
cumulative effect. The loss of integrity in the cell’s translational machinery can significantly impact various
cell types. When cells are unable to produce structural, protective, and regulatory proteins in a timely manner
due to impaired ribosomal integrity, their regenerative potential declines, causing them to struggle under
stress or adverse growth conditions. Moreover, ribosomes with internal defects may result in the synthesis of
misfolded or “defective” polypeptides. The accumulation of abnormally folded prion-like proteins in brain
cells is a primary cause of many neurodegenerative disorders, including Alzheimer’s disease [7].

We hypothesize that small 5'- and 3'-terminal fragments of this molecule can serve as a new class of
universal stress markers. Detecting these RNA markers could enable earlier and more timely identification of
pathological processes that lead to severe chronic diseases. Previous studies have identified universal stress-
induced small 5'-terminal discrete fragments of 18S rRNA in plant cells [8-10]. In the present study, we ana-
lyzed the profiles of discrete 5'-terminal 18S rRNA fragments in various tissues from mice in two age
groups: young and aging animals. To determine whether similar molecules are detectable in mammalian
cells, we investigated the profiles of small 5'-terminal 18S rRNA fragments across four tissue types—Iiver,
lung, kidney, and skeletal muscle—in both young and aging mice.

The results of this study generally confirm the universality of the discrete 18S rRNA fragmentation pro-
cess in eukaryotic organisms, underscoring the need to explore the underlying molecular mechanisms fur-
ther. Additionally, the potential use of small discrete fragments of ribosomal RNA in diagnosing chronic dis-
eases and destructive processes in humans and animals is of significant interest.

Experimental

Experiments with animals

The Local Bioethics Commission of the RSE on LPP “M. Aitkhozhin Institute of Molecular Biology
and Biochemistry”, Ministry of Science and Higher Education of the Republic of Kazakhstan, provided a
positive decision for experiments involving laboratory animals (Protocol No. 1, dated May 17, 2024). All
procedures using laboratory animals were conducted by qualified specialists with extensive experience, en-
suring adherence to the principles of humane treatment and rational use of these animals. The study included
two groups of black linear C57BL/6 mice (three males per group): one group consisted of young mature an-
imals aged three months, while the other group included aging animals over two years old.

Computer analysis

Nucleotide sequences of 18S rRNA were analyzed using computer software, specifically the MEGA-X,
VectorNTI, and RNA-structure v.5.7 programs, with data obtained from the NCBI GenBank database [11].
To assess the degree of discrete fragmentation of the 18S rRNA semi-quantitatively, the blots were evaluated
using densitometry in the ImageJ 1.42q program.

Plasmid construction

Molecular cloning procedures, including phosphorylation/dephosphorylation, restriction, and ligation of
DNA, as well as transformation of bacterial cells, were performed according to standard protocols [12]. Plasmid
DNA was isolated using the High Pure Plasmid Isolation Kit (Roche), following the manufacturer’s instructions.
De novo synthesized oligonucleotides Rat18S_1-35neg_Acc65-F (5’-gtaccgacaagcatatgctactggcaggatcaaccaggta)
and Rat18S 1-35neg-Hind-R (5’-agcttacctggttgatcctgccagtageatatgcettgtcg) were annealed, phosphorylated, and
ligated into the pBluescript KSII vector using Acc651 and Hindlll restriction sites. The inserts were verified
through Sanger DNA sequencing, which was carried out using the BigDye™ Terminator v3.1 Cycle Se-
quencing Kit (Applied Biosystems) with the T7 primer (5’-taatacgactcactataggg) according to the manufac-
turer’s protocol. The reaction mixtures were purified using 70 % ethanol and analyzed on a SegStudio genet-
ic analyzer (Applied Biosystems).

Northern blotting

Total RNA was extracted from 0.1 g of mouse tissues using Trizol (Sigma), following the manufactur-
er’s protocol. RNA electrophoresis was performed on an 8 % polyacrylamide gel containing 8 M urea. Bands
were visualized using the Quantum gel documentation system (Vilber). For the synthesis of DIG-labeled
RNA probes, in vitro transcription was conducted after linearizing the plasmids at the Hind Il restriction
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site. The DIG RNA Labelling Kit (SP6/T7) (Roche) was utilized according to the manufacturer’s instruc-
tions. In the Northern blotting procedure, RNA was transferred to a nylon membrane equilibrated in 0.1x
Tris-borate buffer using a semi-dry blotting device (Sci-Plas) at a current of 250 mA for 30 minutes. After
the transfer, the membrane was dried and subjected to UV light treatment for 2 minutes at 10 mJ/cm? using a
crosslinker (UVP). Hybridization with the DIG-labeled probes and the subsequent detection of bands were
performed using the DIG Luminescent Detection Kit for Nucleic Acids (Roche), following the manufactur-
er’s protocol. The hybridization temperature was set to 55 °C. For detecting the bound DIG-labeled probes,
Anti-Digoxigenin-AP Fab fragment antibodies (Roche) were employed. The detection phase utilized the al-
kaline phosphatase substrate CSPD (Roche).

Statistical methods

All measurements were conducted in at least three replicates, and the arithmetic mean (X) along with
the standard error of the mean (m) were calculated. The significance of differences between samples was
evaluated using the Student’s t-test (ty), with differences considered significant at p < 0.05.

Results and Discussion

Creation of a DNA construct for the generation of DIG-labeled RNA probes

To select probe sequences for detecting small fragments of 18S rRNA from mammals, as well as other
eukaryotic organisms, nucleotide sequences from reference organisms were sourced from the NCBI
GenBank database [11]. These sequences were aligned using the MEGA-X bioinformatics program. The re-
sults are illustrated in Figure 1.

TAC CTGGTTGATCCTGCCAGTAG CATATGCTTGTC

Species/Abbry silalatsls SRl ) g
" 1.Homo_sapiens_Chain_B1_18S_(PDB_SAJ0_B1) [TlAC-CTGGTTGATCCTGCCAGTAG-CATATGCTTGTCE

2. Chain_Homo_sapiens_18S_S2_(8YOP) TAC-CTGGTTGATCCTGCCAGTAG-CATATGCTTGTCHC

3. Mus_musculus_(MNS37869) TAC-CTGGTTGATCCTGCCAGTAG-CATATGCTTGTCC
4_Rat_18S_rRNA_(X01117) TAC-CTGGTTGATCCTGCCAGTAG-CATATGCTTGTCE

5. Canis_lupus_18S_(XR_005386745) TAC-CTGGTTGATCCTGCCAGTAG-CATATGCTTGTClE

6. Bos_taurus_18S_(DQ222453) TAC-CTGGTTGATCCTGCCAGTAG-CATATGCTTGTCHE

7. Bat_Eptesicus_fuscus_18S_(XR_008558675) TAC-CTGGTTGATCCTGCCAGTAG-CATATGCTTGTCC

8. Sorex_fumeus_18S_(XR_008791552) TAC-CTGGTTGATCCTGCCAGTAG-CATATGCTTGTCHC

9. Vombatus_ursinus_18S_(XR_003570394) TAC-CTGGTTGATCCTGCCAGTAG-CATATGCTTGTCHE

Vertebrates < 10 cubaiaena_glacialis_185_(XR_009689334) TAC-CTGGTTGATCCTGCCAGTAG-CATATGCTTGTCC
11. Elephas_maximus_18S_(XR_007519457) TAC-CTGGTTGATCCTGCCAGTAG-CATATGCTTGTCHC

12. Birds_Grus_americana_18S_(XR_008575243) TAC-CTGGTTGATCCTGCCAGTAG-CATATGCTTGTCE

13. Birds_Manacus_candei_18S_(XR_007901662) TAC-CTGGTTGATCCTGCCAGTAG-CATATGCTTGTCHC

14. Repties_Chrysemys_picta_18S_(XR_010595276) TAC-CTGGTTGATCCTGCCAGTAG-CATATGCTTGTCHE

15. Repties_Malaclemys_terrapin_18S__(XR_008442464) TAC-CTGGTTGATCCTGCCAGTAG-CATATGCTTGTCC

16. Amphibia_Pelobates_fuscus_18S_(XR_010086504) TAC-CTGGTTGATCCTGCCAGTAG-CATATGCTTGTCC

17. Fish_Salarias_fasciatus_18S_(XR_003930913) TAC-CTGGTTGATCCTGCCAGTAG-CATATGCTTGTCHE

18. Fish_Stegostoma_tigrinum_18S_(XR_009445190) TAC-CTGGTTGATCCTGCCAGTAG-CATATGCTTGTCC

\. 19. Danio_rerio_18S_(NR_145818) Cc

20. Arthropoda_Penaeus_monodon_18S_(XR_005228700) Cc

21. Anelida_Ophelina_acuminata_18S_(0Q703011) Cc

Invertebrates 22 Molusca_Cycina_sinensis_18S_(EF426289) c
23. Mollusca_Pupa_nitidula_(GQ845185) Cc

24. Caenorhabditis_elegans_18S__(MN519140)

Protozoa | 25 Babesia_odocoiei_18S_(U16369)
| 26. Theileria_taurotragi_18S_(L19082)

Fun gi ] 27. Saccharomyces_cerevisiae_18S_(PDB:_7D63_SA)(AP02684.
] 28. Gyroporus_cyanescens_Fungi_18S_(DQ534680)

31. Hartmannella_vermiformis_18S_(AF426157)

29. Triticum_aestivum_18S_(AY049040)
Plants 30. Solanum_dulcamara_18S_(XR_008765171)
32. Picea_morrisonicola_18S_(AB026939)

18S rRNA 5’-terminal region

Figure 1. Results of alignment of nucleotide sequences of 5'- 3'-terminal fragments of 18S rRNA
of eukaryotic organisms in the MEGA-X program

The 35-nucleotide region at the 5-end of mammalian 18S rRNA was selected for the detection of
5’-terminal small ribosomal RNAs. This region of the 18S rRNA is highly conserved and remains unchanged
across nearly all vertebrates (Fig. 1). Although there may be minor discrepancies in the sequence (one to two
letters), probes that are complementary to this 18S rRNA locus are generally effective for detecting small
5’-terminal 18S rRNA fragments from other eukaryotic organisms, with a few exceptions. Notably, the
5'-terminal fragments of the roundworm Caenorhabditis elegans and the basidiomycete Gyroporus
cyanescens do not follow this pattern.
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To create DNA constructs for synthesizing DIG-labeled probes using the in vitro transcription
method, we designed, synthesized, and purified the primers Ratl8S 1-35neg_Acc65-F and
Rat18S_1-35neg-Hind-R. When these primers were annealed, they formed a 35-nucleotide DNA fragment
that corresponds to the 5'-terminal region of eukaryotic 18S rRNA. This fragment is flanked by the re-
striction sites Hindlll and Acc65I (Fig. 2a).

a
Primers for cloning “Rat-5’18S-35nt” fragment:
Ratl8S 1-35neg Acc65-F Duplex:
(5) acaagcatatgc tactggcaggatcaaccaggtl acaagcatatgctactggcaggatcaaccagg
Rat18S 1-35neg-Hind-R ctgttcgtatacgatgaccgtcctagttggtcca
(&34 )-acctggttgatcctgccagtagcatatgcttgtc.
b c
O T7 pro bp 100bp PKS 1 2 3 4 N
i Acc6s] (654)
Kpnl (658)
// Ndel (667) %88 E
/
5'18S-35nt
100 -
HindIIl (694)

Rat-5'18S-35nt_pBKS

-
\\\ EcoRI (706)
2965 bp NN
\_ PstI (716)

N

‘Smal (720)

BamHI (724)
Xbal (736)
Not1(743)

Sacl (764)
T7 ter

(a) — Formation of oligopDNA duplex for cloning. (b) — Rat-5’18S-35nt_pBKS plasmid map.
(¢) — Results of restriction analysis (Acc651/Hindl11) of DNA clones after ligation.
A 1.5 % agarose gel electrophoregram is shown. 100 bp — GeneRuler 100 bp DNA Ladder (Thermo Fisher Sci.),
PKS — pBluescript KSII vector, 1-4 — DNA clones, N — negative control.

Figure 2. Stages of creating the DNA construct Rat-5'18S-35nt_pBKS for producing
an RNA probe to the 5'-end of mammalian 18S rRNA

After phosphorylation, the duplexes were cloned into the pBluescript KS(Il) vector at identical re-
striction sites. The resulting plasmid, designated Rat-5'18S-35nt-pBKS, is illustrated in Figure 2b. We con-
firmed the presence of inserts of the appropriate size in the DNA clones through restriction analysis using the
endonucleases Hindlll and Acc65I, with the results shown in Figure 2c. To verify the accuracy of the cloned
nucleotide sequences in these constructs, we performed DNA sequencing using the T7 primer. This resulted
in the successful creation of the DNA construct Rat-5'18S-35nt_pBKS, which allows for the synthesis of
DIG-labeled probes that target the 5'-terminal region of eukaryotic 18S rRNA from the T7 promoter.

A study of the role of mouse age in the accumulation of 5'-terminal fragments of 18S rRNA

In a study examining the role of mouse age in the accumulation of 5'-terminal fragments of 18S rRNA,
we aimed to determine whether specific 5'-terminal fragments of 18S rRNA, similar to those found in plant
cells, are present in mammalian cells and whether their abundance varies with age. Total RNA from the liv-
er, lung, spleen, and skeletal muscle of both young and aging mice was analyzed using Northern blotting.
The results are displayed in Figure 3.
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| Liver | Lung | Spleen |Muscle | | Liver | Lung | Spleen |Muscle |
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5.85 rRNA -
(~ 160 nt.)

- §’18SrRF135

5S rRNA -
(~120nt.)
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ﬁ - 5"18SrRF75
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¥
5

{RNAs -
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On the left is an 8 % PAA gel, and on the right is a blot of the same gel.
1 — young animals (3 month); 2 — aging animals (over 2 years old).

Figure 3. Northern blot results for detection of 5’-terminal small discrete fragments
of 18S rRNA in different tissues of male mice

To confirm the changes in fragmentation levels associated with aging and the differences between tis-
sues, a semiquantitative densitometric analysis of the blots was performed. Although the same amount of
total RNA was loaded onto the gel based on calculated values, the actual RNA load may have varied slightly.
Additionally, due to potential lane distortions, relying solely on densitometry measurements could result in
biased outcomes. To mitigate this issue, the results were normalized to the density of an internal control pre-
sent in the original electrophoregram. The control used was 5S rRNA, which is consistently expressed across
various cell types. By incorporating this internal control into the calculations, we minimized potential errors
related to uneven RNA loading or band distortions. Each group of animals (young and aging) consisted of
three individuals, allowing for statistical analysis of the results. The findings from the densitometry analysis
are summarized in Figure 4.
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Figure 4. Results of densitometry analysis assessing the effect of aging on the level
of discrete fragmentation from the 5’-terminus in mice

Small ribosomal RNAs similar to the two stress-induced 5'-terminal fragments of plant 18S rRNA (spe-
cifically 5°18SrRF75 and 5°18SrRF135) have been identified in mouse cells. The 5’18SrRF135 fragment
was detected in all tested tissue types, even in young individuals. In lung cells and skeletal muscle, the levels
of this fragment were slightly higher compared to those in liver and kidney cells, although these differences
were statistically significant only in aging animals. The 5’18SrRF75 fragment was found in significant
amounts only in lung and skeletal muscle cells. These findings may be explained by the fact that mammalian
lung and skeletal muscle tissues are subject to elevated oxidative stress. In the lungs, this is due to a high par-
tial pressure of oxygen and constant exposure to external pollutants, which leads to a higher baseline level of
reactive oxygen species (ROS) compared to most visceral tissues [13]. Similarly, the increased baseline ROS
levels in muscles are attributed to intense metabolism and mitochondrial activity, especially during physical
exercise [14].

The data presented in Figure 4 shows that in several tissue types, including the lung, spleen, and skele-
tal muscle, the levels of both target small fragments of 18S rRNA (5'18SrRF75 and 5'18SrRF135) increase
with age. However, this correlation is not observed in the liver, likely due to the low overall levels of these
18S rRNA fragments. Another possible explanation is that liver cells, known as hepatocytes, have an ex-
tremely high capacity for proliferation and regeneration. In contrast, lung and kidney tissues are considered
stable (expanding) tissues, where cell division occurs infrequently under normal conditions but can be stimu-
lated in response to injury. Generally, the cells in these tissues exhibit moderate to low levels of proliferative
activity. Muscle fibers (myofibers), on the other hand, do not divide at all, as they lack centrioles and cannot
undergo mitosis.

The detection of small discrete fragments similar to the 5'18SrRF75 and 5'18SrRF135 fragments in
mammalian cells, which were previously identified in plants under various stress conditions, suggests that
the fragmentation process is universal among eukaryotic organisms. Elevated levels of these fragments have
been recorded in cell types that are vulnerable to oxidative stress. Additionally, studies indicate that the lev-
els of both 18S rRNA fragments generally increase in aging animals. The decline in the integrity of the trans-
lational machinery with age may have serious consequences, leading to a higher risk of damaging processes
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in the body’s cells and tissues. Therefore, the 5'18SrRF75 and 5'18SrRF135 molecules can be regarded as
universal markers of translational apparatus degradation in mammalian cells.

Conclusion

In conclusion, we have identified small discrete fragments of 5’-terminal 18S rRNA in mouse cells that
are similar to the stress-induced small plant rRNAs 5'18SrRF75 and 5'18SrRF135. Quantitatively, these
fragments are more abundant in lung and skeletal muscle tissues compared to liver and kidney cells. We hy-
pothesize that this difference is linked to the relatively high ROS in the former two tissue types. Additional-
ly, we found that levels of 5'18SrRF75 and 5'18SrRF135 are elevated in aging animals compared to younger
individuals. This age-related decline in the integrity of the cellular translational apparatus may be associated
with an increased risk of damaging processes in mammalian cells, potentially leading to chronic diseases.
We propose that the small discrete 18S rRNA fragments, 5'18SrRF75 and 5'18SrRF135, should be consid-
ered universal markers of translational apparatus damage.
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b.K. Uckakos, A.B. Xuraiinos

Teimkan xacymanapbinaarsl 18S pPHK-HbIH Kilni guckperTi
5’-ymThl pparMeHTTEPiH AaHBIKTAY

HopysI3 GnocuHTE31 — ©Te MaHBI3Abl OMOCHHTETHKAJIBIK mporecc. YKaHyapiaapIslH Kachl YIFaiiFaH calblH
pubocomanap KYpbUIBIMBIHAA OECTPYKTHBTI ©3repicTep >KUHAKTAIBI, AYPHIC KHHAIMAraH (MUCQOIIUHTKE
YIIBIpaFaH) NOJHUIENTUATEPIIH CUHTE3IeNyiHe, COHaii-aK JKacyIanapIslH eMipIIeH Iiri MeH pereHepaTHBTI
MOTCHINAIBIHBIH TOMEHICYiHe oKelnyl MyMKiH. OchiFaH OaiTaHBICTBI pruOOCOMAaap TYTaCTHIFBIHBIH oaMOetart
MOJIEKYJTANIBIK MapKepIiepin xacay KaxeTTiniri Tysiaaan oteip. Cyrkopekrinepaiy 18S pPHK-HbIH 5'-yIThIK
¢parmenTrepin  aHbikTay MakcateiHga DIG-tan6amanran PHK-3omarapein  amyra apuanran  JTHK-
KOHCTPYKIMSCHI JKacaibl. AJBIHFaH 30HITAapAbl KOJJAHA OTBHIPHIN, HO3EPH-ONOTTHHT 9IICIMEH JKac JKoHE
KapTaifFaH ThIIKAHIAPAbIH O0aybIp, OKIe, Oyipek koHe KaHka OyibikerTepineH Oeninren PHK-ra tammay
xacanapl. ThHINIKAH >KacyllalapblHIa OCIMAIKTEpIeri crpecc ocepiHeH Ty3inerin 5'18SrRF75  xone
5'18SrRF135 monexynanapsina ykcac 18S pPHK-HbIH KimniripiM guckperti 5'-yITeK pparmMeHTTepi TabbLI-
nel. OnmapaplH MeNIIepi OKMe J>XKOHE OWIMBIKeT KacylmlanapelHaa Oayblp MeH OyHpekke KaparaHna
aifrapieIkTaid sxorapsl 6oiasl. JXKac (3 aliibIK) skoHe KapTaliFaH (€Ki )KacTaH acKaH) KaHyaplapAblH Oy#peri,
OKIIeCi JKOHE KaHKa OYJIIIBIKETTepl apachlHaa alTapibIKTail albIpMAIIbUIBIKTAp aHBIKTaNAsl. HoTmkenep pu-
O0ocoma kypambiHAarsl 18S pPHK-HBIH auckperTi (parMeHTanusIChIHA KATBICATHIH —MOJIEKYJIANBIK
MeXaHM3MIEPiH aMOeOanThIFbIH Aanenaeiai. byn MexanusMaep crpecc karaaibIHIa HOPYBI3 OHOCHHTE3IH
perteyre Katbicybl MyMKiH. Kimriripim 5'18SrRF75 xone 5'18SrRF135 dparmentrepi TpaHCISIUSIIBIK ara-
part IecTpyKIHMACBIHBIH aMOeban Mapkepiepi 6oa anasl.

Kinm co30ep. 18S pPHK, nuckperti dpparmenrarus, ctpecc mapkepiaepi, MPHK tpancisnuscel, kapTato, pu-
0ocoma, kit PHK-nap, Toteiry ctpeci.

A.A. Mansimesa, T.C. Kazaubacos, T.C. Jlonatuenko, K.I'. OcukoBa,
b.K. HUckakos, A.B. XKuraiinos

OOHapy»keHHe MAJBIX JUCKPETHBIX 5’-KOHLEBBIX (PPArMEeHTOB
18S pPHK B kjeTkax Mbliei

BrocunTes Genka sBIAETCS KPUTUUECKN BAYKHBIM OMOCHHTETHIECKUM HporieccoM. C BO3pacToM B CTPYKTYpe
pHOOCOM MOTYT HAaKaIIMBATHCS JECTPYKTHBHBIE N3MEHEHUS, UTO IIPHBOJIUT K CUHTE3y HEMPABUILHO CBEPHY-
THIX (MHC(HOIIUPOBAHHBIX) MOJIHMENTHIOB, A TAKKe K CHIDKEHHIO PEreHEpPaTHBHOTO IOTEHINANA U KHU3HE-
CIIOCOOHOCTH KIIETOK. B CBSI3M ¢ 3THUM CymiecTByeT HEOOXOANMOCTh B pa3pabOTKe YHHBEPCATbHBIX MOJEKY-
JISIPHBIX MapKepOB HEIOCTHOCTH pubocom. s merekiuu 5'-xoHieBbix pparmentoB 18S pPHK mekorm-
Tarouux Obuta ckonctpyuposana JJHK-konctpykums st Hapabotku DIG-meuensix PHK-30H10B. MeTomom
HO3epH-OJOTTHHIa C MCIOJIb30BaHHEM MOJy4YeHHbBIX 30HI0B OblIa npoananmsupoBana PHK, BeineneHnas us
KJIETOK [E€UEHH, JIETKUX, TOYEeK U CKEJIETHBIX MBIIII] MOJIOJBIX U CTApEIOUINX MbIIel. B kneTkax mbleii Obl-
71 0OHApYKEHBI MaJlble TUCKpETHBIE 5'-KoHIeBbIe PpparmenThl 18S pPHK, momo6HbIe HHAYIIMPYEMBIM CTpec-
coM monekyinaM 5'18SrRF75 u 5'18SrRF135 y pactenuit. X conepkanue B KI€TKaX JIETKUX M MBI OBLIO
3HAUUTENIHHO BBIIIE, YeM B KJIETKaX IT€UYEHH U IMoYeK. JOCTOBEpHBIE pa3IMdist MKy MOJOIBIMH (3 Mecsma)
U CTaperomMMHy (CTapiie JBYX JIeT) )KUBOTHBIMH OBUIM MPOJEMOHCTPHUPOBAHEI IS ITOYEK, JIETKUX M CKeleT-
HBIX MBI, Pe3ynbTaTel MOATBEPKIAIOT YHHBEPCATBHOCTh MOJEKYISIPHBIX MEXaHH3MOB, YYacTBYIOIIUX B
nuckperHoil gpparmentaunu 18S pPHK B cocraBe prbocom. DT MeXxaHH3MBbI, BEPOSATHO, 3a/CHCTBOBaHbI B
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perymsinuu 6uocuHTe3a Oenka npu crpecce. Mainsie pparmentst S'18SIRF75 u 5'18SrRF135 moryT ciyxuth
YHHUBEPCAIBHBIMI MapKepaMu IeCTPYKLUHU TPAHCISILIMOHHOTO amapara.

Knioueswie crosa: 18S pPHK, muckperHasi ¢pparmeHranus, Mapkepsl crpecca, Tpancimsinus MPHK, crapenne,
pubocoma, maeie PHK, okucauTensHbIH cTpecc.
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