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Diabetic foot syndrome occurs in 10,0% of cases
among patients with diabetes mellitus, ulcers heal too
long, are accompanied by infectious processes and occurs
gradually leading to the amputation of the affected limb.
Some authors suggest, that the paracrine factors secret-
ed by mononuclear stem cells (MNCs) are these the main
driving force behind its therapeutic activity. In the current
study, we investigate the efficacy and safety of the therapy
of ischemia using stem cells in patients with diabetes mel-
litus. An assessment of the paracrine functionality of the
patient's cells was performed.

There were three groups: the patients from the main
group were treated with intramuscular injections of mobi-
lized autologous mononuclear cells (12) or bone marrow
autologous cells (5). The patients of the control group (20)
had similar conservative and endovascular treatment with-
in the same time period without stem cells. \We analyzed
cell types, level of cell proliferation and viability, promising
effects of MNCs conditioned medias on proliferation of lines
fibroblasts, MSCs from patients without diabetes mellitus
and EaHy926, migration on the wound model.

The tolerance of patients to cell therapy is high, the num-
ber and volume of surgical interventions on the foot after
cell therapy are less, epithelialization of trophic ulcers and
restoration of the support function of the limb are higher
in the main group. There is a patient-specific correlation be-
tween the composition of the cellular product, conditioned
media and their clinical effect. We suggest that MNCs con-
ditioned medias can be employed in regenerative medicine
for therapeutic angiogenesis and skin repair in difficult-to-
heal conditions such as diabetic foot.
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Cancer is the second leading cause of death globally, and
is responsible for an estimated 9,6 million deaths in 2018.
Chemotherapy is a cancer treatment that uses drugs to kill
rapidly growing and dividing cells, like cancer cells. Unlike ra-
diation or surgery, which target specific areas, chemo works

systemically. This affects some fast-growing healthy cells,
like those of the skin, hair, intestines, and bone marrow.

Bone marrow is the spongy tissue inside the bones,
which makes new blood cells. Chemotherapy affects this
process, so there are side effects, such as too few blood
cells. Low levels of blood cells during treatment can cause
problems: more susceptible to infections; body tissues
do not receive enough oxygen (hypoxia); anemia and in-
creased blood coagulation.

Prevention and treatment of such side effects is called
palliative or supportive therapy and constitutes an impor-
tant part in cancer treatment.

In this article we present study results concerning new
medicine FS-1 effect on bone marrow mesenchymal stem
cells.FS-1 synthesized at Scientific Centre for Anti-infectious
Drugs is ionic nanostructured complex formed by proteins
and/ or polypeptides, hydrocarbons, salts of alkali and alka-
line earth metals with intercalated iodine. Patented in 2014
(RK'No20129000).

In our work we used mesenchymal stem cells from
mouse bone marrow (STEMCELLS Technologies, USA).
Detect production of stem-cells factor (SCF), IL-7, IL-8 mac-
rophage colony-stimulating factor (M-CSF), chemotactic
stroma-derived factor-1 (SDF-1), macrophage anti-inflam-
matory protein (MIP)-1a and MIP-18 quantitative analysis
was made using kits from R&D Systems (USA) in accor-
dance with manufacturers’ protocols.

In the process of study of FS-1 effect on production of cy-
tokines and chemokines in mouse bone marrow mesenchy-
mal stem cells culture we found out that FS-1 has actual
stimulating effect on production of SCF (P=0,015),IL-7 (P=
0,017), M-CSF (P = 0,009) and SDF-1 (P =0,009).

Thus, new medicine FS-1 can influence animal bone mar-
row by stimulating mouse bone marrow mesenchymal stem
cells to produce certain cytokines regulating myelopoiesis
and lymphopoiesis, as well as certain chemokines taking
part in induction of stem cells and mature cells migration
from bone marrow to blood.

Obtained results can be used in development of drugs
for bone marrow hematopoietic function recovery during
chemotherapy of tumors.
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CRISPR-Cas technology has rapidly become a popular
and rather powerful tool of genome manipulation. It is widely
used not only for scientific research but for the development
of new therapeutic approaches.

Applications of CRISPR-CAS system are not limited
by genome editing, they include genetic screens, modulation
of gene expression either by attracting RNA polymerase
or by blocking its binding to DNA, induction of histone or ge-
nome methylation and silencing, incorporation of specific
sequences into the target site in the genome.

Whatever modification of the CRISPR-Cas technology
is used, it relies deeply on the target recognition by CRISPR-
Cas complex, based on the complementarity of a rath-
er short oligonucleotide sequence. The efficiency and
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specificity of this binding of spacer part of the guide RNA
to DNA are especially important for therapeutic applica-
tions of CRISPR-Cas system. However, its selectivity is still
insufficient for routine in vivo use. Uncontrolled insertion
or removal of genes and their fragments in the “hot spots”
of the genome can lead to oncotransformation of cells after
genome editing ex vivo or in vivo. Another important prob-
lem for therapy is targeted delivery of the preformed RNA-
protein complex or insufficient level of nuclear localization
of synthetic guide RNAs if they are not part of the protein.

Here we use combinations of known and novel chemical
RNA modifications to improve the characteristics of pre-
cise genome editing for its potential applications in bio-
medicine. These novel modifications stabilize RNA in vivo
and are less toxic then phosphorothioates which are wide-
ly used to prevent RNA degradation of synthetic BNA mol-
ecules in vivo. We identify patterns of BNA modifications
which can further improve therapeutic efficacy of CRISPR-
Cas system without decrease of genome editing efficiency
and compare them to the known gRNA modifications pat-
terns. We also analyze the effects of these RNA modifica-
tions on the protein-BNA complex activity and discuss pos-
sible alterations in the structure of Cas9 effector complex
caused by these modifications.

This work was supported by the Russian Foundation for
Basic Research grant Ne 139-04-00298.
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Since its early days, ex vivo mammalian cell culture has
been conducted on flat two-dimensional (2D) glass or poly-
styrene surfaces. Although 2D cell culture is still widely
used, it is known to result in unnatural cell polarity and
morphology in addition to lacking the three-dimensional
extracellular matrix. These drawbacks are especially evi-
dent if the cultivated cells are clinically relevant cell types
including but not limited to stem cells. In this context, 2D
cultivation is known to interfere with stem cell proliferation
and to alter the cell phenotype.

In this talk, different approaches to stem cell cultiva-
tion, differentiation, and assessment of migration in 3D will
be discussed. In particular, biocompatible natural and syn-
thetic scaffolds for the cultivation of adult human neural
crest-derived stem cells and human mesenchymal stem
cells of different origin will be presented. Moreover, the
impact of extracellular vesicles derived from adult human
stem cells will be discussed in the context of their regen-
erative potential.
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Cxoxass natothmsmonorusi oHkonormyeckmx 3abone-
BaHWA cobak 1 4enoBeka penaeT cobak MepcrnekTUBHON
MoZenb OnA uccrnefoBaHna 3hdeKTMBHOCTU MPOTUBO-
onyxoneson Tepanuu. Me3eHXxMMHble CTBOSIOBblE KNETKM
(MCK) — HeremonoaTtuyeckme KNeTku-NpepLecTBEHHUKN,
KOTopble CnocobHbl M3bupaTenbHO MUrpUpoBaTb B OMy-
xoneBble HUwK. MNMoatomy MCK moryT 6bITb Mcnonb3oBa-
Hbl ONA LeneBon [OCTaBKM MPOTUBOOMYXOMEBbIX areHToB.
OpHVYMK 13 Takmx areHToB MOryT BbiTb LMTOKWHLI — 6en-
KW MMMYHHOWM cucTeMbl. MHOro4mcneHHble UccnenoBaHns
Ha KNEeTOYHbIX KyNbTypax M XMBOTHbLIX MOLEMSAX OMyXonen
nokasasnu, 4TO UMTOKMHbI 06n1afatoT LWMPOKOW NPOTUBOONY-
X0NeBOW aKTUBHOCTHHO.

MCK 6binn BblgeNEHbl U3 XMPOBOM TKaHW cobaku.
BbigeneHHble kneTku 6biin B 3HAYUTENBHOW CTEMeHW Mo-
NOXMWTESNbHbI MO MOBEPXHOCTHLIM MapKepaMm Me3eHXMMHbIX
cTBONOBbLIX KneTok cobakn CD105, CD10, Stro-1 n Thy-1.
MynbtunoteHTHocTb MCK 6b1na nogTBepxaeHa nytem aud-
hepeHUMpPOBKM B XOHOPOLUTLI, 0cTe06NacTbl M agmnoumnTbl.
MCK 6bInn reHeTu4eckn MogunumpoBaHbl pEKOMBUHAHT-
HbIM NIEHTVBUPYCOM, KOOVPYIOLLMM POQCTBEHHLIN hakTopy
Hekpo3a O0nyxonv anonTo3-MHOyUMpYLWMA nuraHg coba-
ku (TRAIL), nHTepdhepoH B-1 cobakm (IFNB1) n doccaTasy
C OBoMHon cybcTpaTHom cneundimyHocTeio cobakm (PTEN).
Mony4eHHy KNETOYHYIO NMHWIO OTHBMPany NyTeM KynsTUBK-
poBaHus B cpefe ¢ 6nactuumamHomM S (5 mkr/mn) B Teve-
Hue 10 gHen. 3kcnpeccus reHoB bbina noareepxaeHa MNLP
B pexvMe peanbHoro BpemMeHu. Ona Toro, 4tobbl OUeHUTb
MPOTUBOOMNYXOMNEBYH aKTUBHOCTb HATMBHBIX U FEHETUYECKM
MoaudmumpoBaHHbix MCK, 2x10% MCK kynsTuBupoBanu
B TeueHne 24 yacoB, 3aTeM cobupanu KOHOMLMOHMPOBaH-
Hyto cpepy (KC). Knetkn paka TONCTOM KULLKW 4enoBeka
HCT-116 kynbTtmBmpoBanu B cBexen cpege RPMI-1640,
nn6o B KC OT HATMBHbIX U FEHETUYECKU MoaMULIMPOBaH-
Hbix MCK. Hepes 48 4acoB nponudhepaTvBHan akTUBHOCTb
knetok HCT-116, kynbTvBmpoBaBlumxcsa B KC reHeTuye-
ckn mogndunumpoBaHHbix MCK, 6bina 3HaUUTENBHO HUXE
(78,97%9,23%) no cpaBHEHWIO C KNeTKamu, KynbTUBUPO-
BaBwmmumcs B KC HatmeHbIx MCK (99,71+4,38%) v B cee-
xen cpege (100,00+4,36%).

B panbHenwmx akcnepumeHTax GygeT npoaHanua3upo-
BaHa MpOTMBOOMYXONeBass aKTMBHOCTb MosydeHHbIx MCK
Ha MOLENW CMOHTaHHOr0 BO3HUKHOBEHUS Onyxonen y cobak
KPYMHbIX NOPOA in Vvivo.

Pabota BbinonHeHa rpv chyHaHcoBovi nogaepxke PO®Y]
n [Npasutensctea Pecnybriviku TatapcTaH B pamMkax Hay4Ho-
ro npoekta Ne 18-44-160024 v [NporpaMMbi MNoBbILLIEHVS
KOHKypeHTocrnocobHocTy KPY.
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