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The aim of the study was to determine the effect of miR-101 on the level of B-amyloid peptide and
activation of the cytokine system in the brain regions of animals with an experimental model of
Alzheimer’s disease. MiR-101 is the key deactivating operator of mRNA function for the amyloid-
protein precursor. Hence, miR-101 is capable to suppress its synthesis and amyloidogenic processing.
Aged male rats were injected intrahippocampally with single-dose unilaterally of B-amyloid peptide
40 aggregates (15 nmol). After 10 days, nasal administration of the liposomal form of miR-101 or
empty liposomes was started. After 10 days of therapy, the level of toxic endogenous form B-amyloid
peptide 42 and the activity of the cytokine system were determined by the indicators of tumor
necrosis factor o, interleukin-6, and interleukin-10 in neocortex, hippocampus and olfactory bulbs.
It was found that in rats, aggregates of exogenous -amyloid peptide 40 model the amyloidogenic and
pro-inflammatory situation after 20 days in the neocortex and hippocampus (a significant increase
in the concentrations of f-amyloid peptide 42 by 36% and cytokines by 16—18% in the neocortex, and
B-amyloid peptide 42 by 27%, proinflammatory cytokines tumor necrosis factor o, interleukin-6 by
14% in the hippocampus), but not in olfactory bulbs. The ten-day course of nasal therapy of liposomal
miR-101 normalized the level of B-amyloid peptide 42 and cytokines: in neocortex, the concentration
of endogenous toxic B-amyloid peptide 42 decreased by 33%, in the hippocampus by 15%, and
concentration of pro-inflammatory cytokines fell by 11-20% . Thus, nasal therapy of miR-101 in
liposomes caused a significant anti-amyloidogenic effect in rats with the Alzheimer’s disease model,
whereas its anti-inflammatory effect was primarily due to a decrease in B-amyloid peptide 42
concentration.
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RNA interference technologies are aggregation of AB42 can promote a sporadic

increasingly used for RNA-based medical
preparations study. The reason for that is the
possibility of controlling the expression of certain
gene during the protein translation [1-3].
Alzheimer’s disease (AD) is a type of
dementia induced by amyloidosis [4—6]. The
rare familial forms of AD with early onset
are thought to be caused by the increased
proteolytic production of B-amyloid peptide
42 (AP42) from the amyloid precursor protein
(ABPP). Pathogenesis of the common form of
AD with late manifestation is still unclear.
However, the enzyme BACE1, which is linked
to amyloidogenic processing of ABPP, is
more active in such patients [7]. That means
that increased production and age-related

disease.

In [8—11], it was shown that mutations
or gene polymorphism also regulate the AR
metabolism in AD. By now, mutations of the
following genes are linked to the early onset
of AD: ABPP encodes the amyloid precursor
protein, PSEN1 encodes presenilin 1 (PS1)
and PSEN2, presenilin 2 (PS2). Late onset
of AD is associated with polymorphism of
gene AD2, which encodes apolipoprotein E
[12-13]. Several genes are also known to
indirectly affect the amyloidosis regulation
and are linked to that pathology. Those genes
encode the low-density lipoprotein receptor
(LRP), a-2-macroglobulin (a-2-M), insulin-
degrading enzyme (IDE), ATP-binding
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cassette transporter (ABCA1), cholesterol
24-hydroxylase (cyp46), etc. [14].

Most of the mutant genes in AD patients
encode multifunctional proteins active in many
branched biochemical pathways. This presents
some difficulties for the pharmacological
therapy aimed to correct the expression of
such genes. Thus, using specific miRNA (also
known as miR) to regulate the expression
of target genes is a promising direction of
research [15, 16].

MiRs are small (18-25 nucleotides),
evolutionally conservative, non-coding,
single-stranded RN As which are key in various
biological processes through regulating
expression of target genes by binding with
3'-non-translated loci of their mRNA [17, 18].
Each miR is proven to control up to several
hundreds of genes, and one gene can be a target
for more than one miR [19]. These regulatory
RNAs can “silence” a gene through various
ways. First, they inhibit the gene expression by
interacting with mRNA: miR attach to mRNA
and block the translation process. Another way
to deactivate a gene is during transcription,
when miR, as part of poliprotein complex,
induces epigenetic modifications in the
genome: methylation of DNA and histones, and
deacetylation of histones. Protein synthesis
can also be inhibited by the interaction of miR
with repressor proteins that block translation
[20]. However, in very rare circumstances
(namely, arrested cell cycle), miR, conversely,
activates translation [21]. Hence, miRs are
more and more used in diagnostics and therapy
of neurodegenerative, cardiovascular, cancer
and other pathologies [22].

MiR-101 belong to the family of miRNAs,
which participate in several cellular activities
such as cell proliferation, differentiation,
invasion, and angiogenesis [23]. Hypoxia-
sensitive miR-101 stimulates angiogenesis
and factors in regulation of the vascular
remodeling [24]. Deregulation by miR-101 is
observed during the development of malignant
neoplasms, which indicates its suppressor
function in a number of tumor varieties [25].
MiR-101 regulates several simultaneous
postnatal programs of brain development,
because the balanced excitement/ deceleration
is necessary for the normal functioning of
neural networks [26]. Transitory loss of
miR-101 regulation on pyramidal neu-
rons in dorsal hippocampus causes the
hypersensitivity of the neural network and
cognitive deficit, thus concentration of
miR-101 in the postnatal period is critical for
further functioning of neural chains. This
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miR inhibits NKCC1 chloride importer (gene
Slc12a2) needed for initiating the maturing
of GABA-ergic signaling system. That causes
the reduced spontaneous synchronized activity
and prevents dendrite overgrowth. Also, miR-
101 is a part of program of development which
activates the repression of motor protein 1A
KIF1A (gene Kifla) from the superfamily
of kinesin and Ankyrin-2 (gene Ank2), to
inhibit the excessive collection of pre-synaptic
components and the decrease in the density of
glutamatergical synapses. Targets of miR-101
also include mRNAs of the following genes:
Abcal, Ndrg2, Slc7all, PMCA2, Rapgefl,
Slc25a4, Camk2a, Clasp2, Dbs, etc. [26]. It
is shown that miR-101 is a key operator of
mRNA’s function for ABPP (mRNAARPP)
by deactivating it and inhibiting the protein
synthesis of the amyloid-3 protein precursor
and its amyloidogenic processing [27—28]. In
[29-31], the cytokine activation is shown to
directly affect the expression of gene ABPP and
ABPP synthesis during chronic inflammation
in central neural system (CNS), accompanying
the process of amyloidosis.

In previous studies of experimental AD rat
model, it was shown that a natural polyphenol
curcumin in soluble and liposomal forms
inhibited the cytokine response to the toxic
action of P-amyloid aggregates in target
departments of animal brain (neocortex and
hippocampus) [32—33]. A possible biochemical
mechanism for this is that curcumin
suppresses the activation of IxB kinase
(IKK), phosphorylation and degradation of
IxBa (inhibitor of NFkB) and thus blocks the
activation of nuclear transcription factor
NF«B [34—35]. The anti-inflammatory effect
of curcumin causes improvement of mnestic
abilities and memory characteristics in animals
with experimental AD. However, there is no
evidence of direct and targeting inhibition
effect of curcumin on excessive production of
B-amyloid peptides.

The present work aimed to study the
effect of liposomal miR-101 on the levels of
B-amyloid peptide, and on the activation of
cytokine system in brains of animals with
experimental AD.

Materials and Methods

AD was modeled in aged male rats (14
months old) with intrahippocampal injections
of aggregated Humanbeta Amyloid 1-40
protein (ChinaPeptidesCo., Ltd, China), as
described previously in detail [26]. Commercial
AP40 was dissolved in bidistillate to the final
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concentration of 15 pmol/l, and incubated at
37 °C for 24 hr for aggregation. Large AB40
conglomerates were dispersed with ultrasound
and sterilized directly before the injection.
The suspension’s volume was 10 pl per animal,
infusion was carried out for 5 min. Stereotaxic
coordinates of the area of injection in left
hippocampus were determined using brain
map in [40]. It corresponds to the distance
from the intersection point of sagittal suture
with bregma (zero point): 2 mm distally, 2 mm
laterally and 3.5 mm in depth. Stereotaxic
operations were performed on animals
under general anesthesia with thiopental
intraperitoneally (50 mg/kg). Intact animals
served as control (n = 6).

Experimental AD rat model is generally
accepted because it demonstrates not only the
toxicity of AP aggregates (main mechanism of
amyloidosis), but also the dementia symptoms
characteristic for AD, such as worsening
memory and violated mnestic abilities [36, 37].
APB40 was used instead of AB42 to model AD in
rats because even though the latter -amyloid
peptide is thought to be a specific marker of
amyloidosis, AB40 is synthesized in CNS by
an order of magnitude more than AB42 [39].
Thus, AP40 aggregates are toxic for neural
synapses. Also, AB40 and AB42 of rats do not
aggregate, thus only AB40 Human aggregates
were used in experimental AD models.

In 10 days after the model was established,
miR-101-3p (OO0 “NPF Sintol”, Russia) was
nasally administrated to experimental animals
(n = 7) and empty liposomes were given to rats
from the comparison group (n = 6). Liposomes
were obtained from lipid films [41]. In total, 10
therapeutic sessions were concluded; in each
an experimental animal was given 2.5-10'*
molecules of miR-101, in single 20 ul doses of
liposome suspension. Another group of rats
with AD model (n = 6) were not given anything.

In 10 days of nasal therapy (20" day of
experiment), all animals were decapitated.
Neocortex, hippocampus and olfactory bulbs
were removed in cold conditions, frozen and
stored at —40 °C. Tissues of studied brain
regions were homogenized in Tris buffer
(50 mM tris-HCI1, 150 mM NaCl, pH 7.5) and
centrifuged at 14000 rpm for 5 min. Then,
supernatant was collected. Supernatant
samples of the aforementioned rat brain
regions were used to determine concentrations
of toxic endogenous form of AB42, tumor
necrosis factor a (TNFa), interleukin-6 (IL-
6), and interleukin-10 (IL-10) in bioassay
according to protocols of Rat Amyloid beta
peptide 1-42 ELISA Kit (Bioassay Technology

Laboratory, China) for B-amyloid peptide 42,
and Rat ELISA Kits TNFa, IL-6 and IL-10
(Invitrogen BCM DIAGNOSTICS, USA) for
cytokines. Concentrations were expressed
in ng/mg of protein for AB42 and in pg/mg
for cytokines. Absorption of samples was
evaluated in microwell plate reader GBG
Stat FAX 2100 (USA) at A = 450 nm with
wavelength correction at A = 630 nm. Total
protein content was measured according to
Lowry [42].

Experimental protocols for rats were
conducted in compliance with “General ethical
principles of experiments on animals” (Kyiv,
2011).

The obtained results were statistically
processed, average values and standard
deviations were calculated. Statistical analysis
of differences was done with Student’s t-test
for samples with normal distribution. Values
were considered significant at P < 0.05.

Results and Discussion

1. Anti-amyloidogenic effect of miR-101

It was shown that the introduction of
APB40 aggregates to rat hippocampus to model
amyloidogenic processes in 20 days only in
neocortex and hippocampus (significant
increase in concentration of AB42 by 36% in
neocortex and by 27% in hippocampus) while in
olfactory bulbs, the concentration of AB42 did
not change (Fig. 1). 10 days of nasal therapy
with liposome miR-101, started in 10 days
after establishing experimental AD model,
normalized AB42 levels in target regions of
rat brains, compared to empty liposomes.
Thus, concentration of toxic endogenous
APB42 decreased by 33% in neocortex and by
15% in hippocampus. No changes were seen in
olfactory bulbs.

These results are in line with previous
findings. According to [43—44], miR-101
negatively regulated ABPP expression and
accumulation of AP in neocortex, and its
function decreased in patients with AD. A
few authors link that to single-nucleotide
polymorphism in 3'UTR region of ABPP gene
[45]. There is now a body of evidence that miR-
101 regulates the level of ABPP in cell cultures,
particularly in hippocampal neurons [46—47].

Considering that ABPP and AP are the main
factors of Alzheimer’s disease pathogenesis,
we suggest inhibiting the expression of
APBPP to mitigate the pathological processes
underlying amyloidosis. Consequently,
miR-101 may become a new tool for therapeutic
modulation of ABPP levels. It is possible that
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Fig. 1. Level of AB42 in neocortex, hippocampus, and olfactory bulbs in rats with experimental model
of Alzheimer’s disease, nasally treated with liposome miR-101 for 10 days
Hereinafter * — P <0.05 compared to control; # — P <0.05 compared to AD model (AB40 group);
& — P <0.05 compared to therapy with empty liposomes (Liposome group)

either directly delivering miR-101 to CNS, or
regulating its endogenous expression, should
reduce APPP levels in brains of patients. In
[47] it was shown that miR-101 is expressed
from two independent genomic loci contained
in the intergenic regions on chromosome 1
and chromosome 9. The promoter elements
regulating the transcription of miR-101 have
not been sufficiently studied, and only now
their detailed research is underway. Therefore,
nasal therapy of miR-101 in liposomal form
may be promising for the treatment of patients
with Alzheimer’s disease.

2. Anti-inflammatory effect of miR-101

Using an experimental AD model, it
was shown that exogenous AP40 induces
anti-inflammatory processes in neocortes
and hippocampus (possible increase of total
studied cytokines by 16—18% in neocortex
and inflammatory cytokines TNFa and IL-6
by 14% in hippocampus). In olfactory bulbs,
cytokine levels did not change significantly
(Fig. 2, A, B, C).

Ten days of nasal administration of
miR-101 in liposomal form decreased level
of IL-6 by 23% in neocortex and by 19%
in hippocampus, which was statistically
significant compared to AD model and therapy
with empty liposomes (Fig. 2, A). Significant
decrease of TNFa levels by 12% under effect of
miR-101 was seen only in animal hippocampus
(Fig. 2, B). Unexpectedly, concentration of
TNFo decreased in olfactory bulbs of rats
with AD model after nasal treatment with
empty liposomes (by 183% ) and with liposomes
containing miR-101 (by 10%). The levels
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of IL-10 did not change significantly under
influence of miR-101 in any of the brain
region in AD model rats (Fig. 2, C). Notably,
treatment with liposomal miR-101 strongly
affected the levels of IL-6 (Fiig. 2). This can be
caused by experimental conditions. At the 20"
day of experiment, TNFa, formed and secreted
early under treatment, becomes less prominent
in the neural inflammation compared to second
generation cytokine such as IL-6 [48].
Comparing our data to the previous
findings on anti-inflammatory effect
of curcumin in liposomes under similar
experimental conditions [37], it should be
noted that polyphenol has higher anti-cytokine
potential than miR-101. Anti-cytokine
potential of curcumin can be explained by the
direct effect it has on the levels of cytokine
genes induction, and its indirect influence on
the AP level in animal CNS. MiR-101 targets
the mRNA from which ABPP is translated.
Decreasing concentration of inflammatory
cytokines (IL-6 and TNFa) under effect
of miR-101 is, in our opinion, not a direct
effect. It is related to the falling levels of
the toxic endogenous APB42 in neocortex
and hippocampus (brain regions that are
responsible for memory and studying).
However, a number of authors assume
that miR-101 may have a possible direct
influence by decreasing the induced levels of
inflammatory cytokines [49], by increasing
IL-6 production in response to transfection of
cells with miR-101 [50], or in case of excessive
expression in LPS-activated macrophages [51].
Thus, the feasibility of combining miR-
101 and curcumin in a single liposomal
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Fig. 2. Concentration of IL-6 (4), TNFo (B) and IL-10 (C) in AD model rats treated nasally
with miR-101 in liposomes for 10 days

preparation should be considered to
simultaneously eliminate the excess
synthesis of ABPP with the formation of toxic
aggregates of B-amyloid peptides and chronic
neuroinflammation.

Thus, nasal therapy with miR-101 in
liposomal form caused significant anti-
amyloidogenic effect (normalization of Ap42

levels in neocortex and hippocampus in rat
brains with AD model).

Anti-inflammatory effect of miR-
101 in liposomal form caused decrease in
concentrations of inflammatory cytokines
(IL-6 and TNFa in neocortex and TNFa in
hippocampus of animals with experimental AD)
due to decreased level of toxic endogenous AB42.
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AHTHAMIJIOITOTEHHA /1 MiR-101
3A EKCIIEPUMEHTAJIBHOI XBOPOBH
AJIBIITEIMEPA

B. Cokouix', O. Bepuemcol,
H. Jlesivesa', C. IlTyavea®

'V «ImcTuryT HeBpOJIOrii, HCHXiaTPii TA
"HapkoJsorii HAMH VYkpainu», Xapkis
2,IIY «IHCcTHUTYT XapuoBOi 6i0TEeXHOJIOTIL

iremomikxu HAH Vkpainu», Kuis

E-mail: v.sokolik6 7@gmail.com

Mertor0 JocC i I KeHHs 0YJI0 BUSHAUEHHS BILIUBY
miR-101 ma piBens PB-amimoigmoro memtumgy
M aKTUBAIlil0 cCHUCTeMH NIHUTOKiHIB y Bimmimax
TOJIOBHOT'O MO3KY TBapUH 34 €KCIIePUMEHTAJIbHOL
mozmesni xBopobu Adabireiimepa. MiR-101 €
KJaouoBuM omepatopom ¢yHKnii MmPHK gaa
MPOTEIHy TMOIMepefHUKA B-aMiJIoigHOTO menTumy
IUIAXoM ii feakTuBAIlil i 3MaTHA MPUTHIYYBATH HOTO
cuHTe3 Ta amijioimoreHHuit npouecuur. Ilypam-
caMIIAM ITi3HBOTO 3PiJIOro BiKy iHTparinokamMmaabHO
OIHOPA30BO YHijaTepaabHO BBOAUJIN arperaTtu
B-aminoigumoro memtuay 40 y mosi 15 HMoJB.
Yepes 10 gi6 posmounHaJIN HA3aJbHO BBOAUTH
JgimocomansHy hopmy miR-101 abo mycri rimocomu.
ITicas 10 mi6 mogemmoi Teparmii y HEOKOPTEKCi,
rimokamiri Ta HIOXOBUX HUOYJMHAX BU3HAYAIU
piBeHBb TOKCUUHOI eHforeHHOI hopmu -aminoigHoro
nentuny 42 #i akTUBHICTh IMIUTOKIHOBOI cUCTEeMU
3a TTOKa3HUKaMU (haKTopa HEKPO3y MYyXJWHU O,
iHTepaelikiny-6, inTepaeiikiny-10. BecranoBieHo,
110 eK30reHHi arperatu B-amisoigHoro memrumy
40 MomenwIOTh y IIypiB amijoigoremHumit i
nmpos3anajbHUil craH ueped 20 xi6 aume y
HEOKOPTEeKCi Ta rimoxamiri (ZocToBipHe 30iJIbITIeHHA
KOHIleHTpalii B-amimoiguoro memtuxy 42 Ha
36% i murorimis ma 16-18% B Heoxoprekci
ra P-amimoiguoro memrtupy 42 — mHa 27% i
Ipo3anaIbHIX ITUTOKIHIB (paKTOpa HEKPO3Y MyXJINH
o, iHTepielikiny-6 — Ha 14% y rinokawmri), mpore
He B HIOXOBUX IuOyaInHax. [lecaTumeHHUNE KypC
HaszaJabHOI Tepamii gimocomaarHO mMiR-101
HOpMAaJidyBaB piBeHb P-amisoigHOrO mEnTHUIY
42 Ta MUTOKiHIB: Yy HEOKOPTEKCi KOHIIEHTpAaIlisd
€HJOTeHHOT'0 TOKCUYHOTO [-aMiJIoIZHOTO menTuay
42 smenrmmuiaacsa Ha 33% , y rimokammi — ma 15%,
a ImposanajabHuX MUTOKiHIB — Ha 11-20% . Takum
YMHOM, HaszajdbHa Tepamid miR-101 y adimocomax
3YMOBIJIA JOCTOBipHIIT aHTHAMIIOIHOTeHHUI e(peKT
y IIYPiB 3 MOZEJLII0 XBOpoOu AJtbIreiiMepa, TOIi K
ii anTM3anaIbHA Aid ITepeyciM CIIpusaia 3SHUKEeHHIO
KOHITeHTpaIii 3-amisoigHoro mentury 42.

Knwouwoei cnoea: miR-101, B-aminmoigumii men-
THUJ, aMiJIoigos3, XBopoba AJbIireiimMepa.

AHTUAMUJIIONJOTEHHOE I[EfICTBI/IE
MiR-101 ITPH 9KCIIEPUMEHTAJIbHOU
BOJIESHHU AJBII'EMMEPA

B. Cokoaur?, O. Bepuenko®,
H.Jlesuuesa®, C. IITynvza®

ry «MHCTUTYT HEBpPOJIOTHY, IICUXUATPUU
u Hapkogoruu HAMH Ykpauusi», XapbKoB
I'Y «IHCTUTYT NUIEBO 6HOTEeXHOJIOTUN
u resomuku HAH Vxkpaunbsi», Kues

E-mail: v.sokolik6 7@gmail.com

ITennio nccaemoBanuA OBLIO OIIpeaesieHue (-
(dexra miR-101 Ha ypoBeHb 3-aMUIOUITHOTO IIETI-
THIA U AaKTUBAIAIO CUCTEMbI IIUTOKMHOB B OT/€JIaX
TOJIOBHOTO MO3Ta JKMBOTHBIX C 9KCIIEPUMEHTAJb-
HOM Momesbio 0ose3nu Aabiredimepa. MiR-101
ABJIAETCS KJIIOUEBBIM oriepaTopoM pyukmu MPHE
IJIsI IPOTEVHA TIPEAIIIeCTBEHHUKA B-aMUIOUIHOTO
MeNTUIa IyTeM ee JeaKTHUBAIUU U CIIOCOOHA II0-
IaBJATH €r0 CUHTEe3 U aMUJIOUAOTeHHbIN IIpoIlec-
cunr. KpoicamM-caMiiaM HO3HEro 3pejioro BO3-
pacra MHTpAaruOmoOKaMIIaJdbHO OJHOPA30BO YHU-
JlaTepaJibHO BBOJUJIN arperartsl [3-aMUJIOUITHOTO
nentuga 40 B gose 15 umoas. Yepes 10 cyTok Ha-
YMHAJIA HA3aJbHO BBOAUTD JIUIIOCOMAJIBHYIO (DOPMY
miR-101 uau nycrteie aunocomsbl. Ilocie 10 cyTok
€e:KeTHEeBHOM Tepalnu B HEOKOPTEKCe, TUIIIIOKaMIIe
1 000HSATENIHHBIX JJYKOBUIIAX OMIPEIeIIN YPOBEHD
TOKCHUYECKOI SHJOTEeHHOH (POPMEL 3-aMUIOUIHOTO
menTusa 42 M aKTUBHOCTH IIUTOKMHOBOM CHCTEMbI
110 ITOKasaTeasiM (haKTopa HEKPOo3a OIYyXOJIH O, MH-
TepJieiKnHa-6, nHTepaeiikuua-10. YcTraHOBIIEHO,
YTO SKB0TEHHBIE arperaThl [3-aMUJIOUHOIO IIell-
Tuga 40 MOIeIUPYIOT ¥ KPBHIC aMUJIOUJOTEeHHYIO
¥ ITPOBOCTIAJINTENbHYIO cuTyaruio uepe3 20 cyTok
TOJILKO B HEOKOPTEKCe U THUNIIOKaMIe (JOoCToBep-
HOe yBeJWYeHNe KOHIEHTPAINU [3-aMUAJIOUAHOTO
nentuna 42 ua 36% wu nuToKuHOB Ha 16—18% B
HEOKOPTEeKce U P-aMmuioupHoromenTusa 42 — Ha
27% u TPOBOCIANUTENbHBIX ITUTOKUHOB (PaKTOpa
HEeKpOo3a OIyX0Ju O, MHTepJIeiKuHa-6 — Ha 14%
B TUNIIOKAMIIE), OTHAKO He B 000HATEIbLHBIX JYKO-
Burax. [lecaATuaHEeBHBIN KypC Ha3aJIbHOM Tepanuu
aunocoMaabHOM miR-101 HOpMaM30Baa ypoBeHb
B-amumongHoro mentuga 42 ¥ MUTOKWHOB: B He-
OKOpTeKCce KOHIeHTPAI[USA SHIOTeHHOTO TOKCHU-
YECKOTO [3-aMUJIONIHOTO IenTuAa 42 yMeHbIIINIACh
Ha 33% , B runmnokamie — uHa 15% , a mposocmain-
TeJLHBIX IUTOKNHOB — Ha 11-20% . Takum obpa-
30M, HasajgbHad Tepanus miR-101 B smumocomax
00yCJIOBUJIA JOCTOBEPHBIA aHTUAMUJIOUAOTEeHHBIH
3¢ deKT y KPbIC ¢ MOeIbI0 60esHn AJbIireiimepa,
B TO BpeMs KaK ee aHTHUBOCIIAJIUTEIbLHOE JefCTBIe
IIpesKie BCEero CII0COOCTBOBAJIO CHUIKEHUIO KOHIIEH-
Tpaiuu -aMUJIoUIHOrO mentuga 42.

Knwuesvie cnosa: miR-101, B-amMumougHbIi
MeITHUI, aMIJIOnL03, 00JIe3Hb AIbIIrelimMmepa.
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