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Introduction. Anticancer vaccines are 
designed to induce an immune response 
against tumor antigens. Despite decades 

of research and development, only a 
few anti-cancer vaccines have been ap-
proved for human use. The success of 

phic loci, while in stable COPD associa-
tion was shown only with the rs536715 
locus. Our data indicated that SIRT3 
(rs3782116) gene locus is the specific 
marker of frequent exacerbations COPD 
phenotype.

The associations of SIRT3 gene loci 
with age-associated diseases in which 
oxidative stress and cellular senescence 
play a key role were extensively investi-
gated [11].

The SIRT6 (rs107251) is associat-
ed with the development of both COPD 
phenotypes. SIRT6 exhibits ADP-ribosyl-
transferase and histone deacetylase ac-
tivity, and plays role in DNA repair [9]. In 
the study [3], a decrease of SIRT6 levels 
was shown in respiratory epithelial cells 
of COPD patients due to cigarette smoke 
exposure. An association of SIRT6 gene 
loci with cardiovascular diseases has 
been shown; cardiovascular diseases 
are often a comorbid pathology in COPD 
and have similar pathogenetic mecha-
nisms associated with oxidative stress 
and cellular senescence [1].

Conclusion. As a result of the study, 
we have identified significant associations 
with the development of various COPD 
phenotypes with polymorphic variants 
of the SIRT1 (rs3818292), SIRT3 
(rs536715) and SIRT6 (rs107251) genes. 
A specific marker for COPD phenotype 
with frequent exacerbations is the 
SIRT3 (rs3782116) gene locus. The data 
obtained confirm the hypothesis of a 
significant role of NAD-dependent protein 
deacetylases from the sirtuin family and 

the mechanisms of cellular senescence  
in the hereditary predisposition to COPD 
development.
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Taking into account the complex maturation process of dendritic cells under culturing con-
ditions, as well as the available data of morphological characteristics at various pathological 
conditions, we find it interesting to assess the features of cell morphology in oncological patients. 
The purpose of this study was to assess the morphological characteristics of the processes of 
maturation of dendritic cells in breast cancer. In cancer patients, the potential for cellular viability 
and maturation compared to healthy individuals is reduced in the early days of cultivation, prob-
ably due to the cytotoxicity of chemotherapy and radiation therapy at the time of the study. Cell 
analysis in the last days of cultivation indicates that the processes of activation of monocyte mat-
uration in dendritic cells in in vitro were significantly higher in oncobols than in healthy individuals.
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these anti-cancer vaccines depends on 
several factors, including the type of an-
tigens used, the microenvironment of the 
tumor, the immune landscape of the tu-
mor and various vaccine formulations [5]. 
Dendritic cells (DCs) are the main anti-
gens that process and represent antigens 
through the molecules of the main histo-
sis complex MHC I and II to innate and 
adaptive immune systems [11, 8, 4, 6].

DCs can be grown (differentiated) in 
large quantities under special laboratory 
conditions and have become widely stud-
ied on experimental models. DCs are 
rare among peripheral blood leukocytes 
(less than 1%) and typically exhibit com-
plex phenotypic and functional heteroge-
neity of the population. Several subtypes 
of DC with unique and specific functions, 
morphology and localization: 1) Langer-
hans cells are described; 2) Myeloid den-
dritic cells; 3) Dendritic cells derived from 
monocytes; 4) Lymphoid dendritic cells; 
5) Plasmocyte dendritic cells.

Immature DCs have a rounded and 
smooth surface, while mature DCs have 
a rough surface with multiple pseudo-
types. In the immature state of DC, lower 
levels of bone-inducing molecules such 
as CD80, CD86, CD83, and MHC II are 
expressed and secrete lower levels of im-
munostimulating cytokines such as IL-12, 
IL-10, and TNF. In contrast, mature DCs 
express high levels of bone-inducing mol-
ecules and immunostimulating cytokines, 
indicating that DCs are in phenotypically 
and functionally mature state [3]. Imma-
ture DCs with low levels of activation and 
high phagocytic ability absorb antigens 
and mature, acquiring a more active phe-
notype. After maturation, DCs form den-
drites and rapidly migrate to lymph nodes 
to enhance immune response [7].

An important difference between the 
properties of newborn babies and adult 

DCs is the more pronounced suppres-
sion of mitogenic activity in cultures with 
a competitive influence of conventional 
and modulated DCs [2]. Under the influ-
ence of Kureha polysaccharide, imma-
ture dendritic cells develop into mature 
dendritic cells with reduced antigen cap-
ture, but also high expression of key sur-
face molecules of MHC-II class, CD40, 
CD80, CD86 and CD83, as well as larger 
IL-12p70 and TNF-α [9]. 

Immature dendritic cells were ob-
served to have large rounded cells, al-
most without processes. Towards mat-
uration, cells acquire dendritic process 
elongated forms. These changes occur 
before and after activation on dendritic 
cells of patients and on dendritic cells of 
conditionally healthy persons. The study 
results are based on the fact that the mat-
uration capacity of dendritic cells in os-
teomyelitis disease is not impaired. The 
ability of dendritic cells isolated from pe-
ripheral blood monocytes, patients with 
chronic osteomyelitis caused by Staph-
ylococcus aureus to maturation under 
the influence of in vitro activators is not 
impaired [1]. 

In the study [10] a comparison was 
made of maturation of DCs from mono-
cytes of patients with cirrhosis of liver and 
healthy persons. Higher DC output from 
monocytes was found in patients with 
cirrhosis of the liver. However, with phe-
notyping of CD14+ cells, there was no 
significant difference between cirrhosis 
of the liver and healthy donors in terms 
of DC output from CD14+ precursors. 
The study concluded that when using 
adequate conditions for DC maturation 
and T-cell DC absorption from cirrhosis 
patients, they retain the same ability to 
activate, mature and present the antigen 
as healthy donors.

Dendritic cell maturation is a complex 

heterogeneous process that can give dif-
ferent distinctive functional properties. In 
studies by Chinese scientists [12] tested 
the influence of surractin on the matura-
tion of dendritic cells. The results showed 
that mature DCs form longer processes 
than immature DCs. Surfactin can induce 
morphological, phenotypic, and function-
al maturation of dendritic cells and in this 
process NF-κB has been involved in sig-
naling.

Thus, given the complex process of 
maturation of dendritic cells under cul-
tivation, as well as the available data of 
morphological characteristics at various 
pathological conditions, it seems inter-
esting to us to assess the features of cell 
morphology in oncological patients.

The purpose of this study was to as-
sess the morphological characteristics of 
the processes of maturation of dendritic 
cells in breast cancer. 

Material and methods of research. 
The research was carried out on the ba-
sis of the laboratory of medical biotech-
nologies of the Medical institute NEFU. 
Venous blood of 19 patients with a ver-
ified diagnosis of breast cancer with in-
formed voluntary consent was given to 
SBU RS(Y) «Yakut Republican Onco-
logical Dispensary». Dendritic cells were 
isolated from adult venous blood mono-
cytes. The control group consisted of 4 
practically healthy volunteers without in-
flammatory, autoimmune and oncological 
diseases. 

All studies were carried out in ster-
ile conditions and laminar box. Venous 
blood is taken sterily into vacueters con-
taining EDTA (Lab-Vac), the volume of 
venous blood was about 18 ml (2 vials 
of 9 ml) and diluted with an equal vol-
ume of the nutrient medium RPMI-1640 
(«Biolot», Russia). Mononucleic cells 
were isolated by the standard method, by 

Drawing. Images of cells under an inverted microscope (lens 40): 2 day of cultivation (left) prevails round cells, 7 day (right) - elongated cells 
(examples of cells are highlighted by an oval)
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centrifugation in the gradient density Fi-
coll (LLC «PanEco») 1500 rev/min for 40 
min. and centrifuged twice at 1000 rev/
min by 10 min. For the adhesion of mono-
cytes to the bottom of the cultural vials 
of 75 cm2preliminary incubated at 1.5 h 
at 5% CO2 at 37oC. The non-attached 
cells (lymphocytes) were washed with in-
complete RPMI medium (OOO «BioloT», 
Russia). 10 ml of RPMI (OOO «BioLOT», 
Russia) with 20% of FBS500SA (LLC 
«Diaem») was added to the attached 
monocytes as well as growth factors and 
differentiation factors - GM-CSF (40 mi-
crons) and IL-4 (40 microns), which were 
applied to 1-5 days. 

Photographs were taken of field of 
view with native (unpainted) cells in the 
cultivated vials under the inverted micro-
scope (JSC «LOMO», Russia) with an 
increase of x10 and x40 on the 2nd and 
7th days of cultivation. Clear images with 
uniform cell distribution throughout the 
microscope’s field of vision were select-
ed for counting.   The initial concentration 
of cells in the examined slurry on the day 
of planting in vials was within 1-1.5 mil-
lion cells per ml.  A total of 16 fields of 
vision of healthy persons and 76 areas 
of  vision of oncobols were selected for 
analysis. The differentiation of the an-
alyzed cells has been made according 
to morphological form into two types: 1 
- «round cells», i.e. rounded cell shape 
without cell processes (immature) and 2 
- «elongated cells», i.e. cells with elon-
gated shapes and cells with processes 
(ripening).

Statistical analysis was carried out 
using IBM SPSS Statistics 19.0. The 
Kolmogorov-Smirnov test was used to 
determine whether the data correspond-
ed to normal distribution law. The equal-
ity of the sample averages was tested 
using the Student parametric t-criterion 
(in the case of a normal distribution) and 
the Mann-Whitney non-parametric U-cri-
terion for independent samples (in the 
case of deviation from the normal distri-
bution).  The criterion ꭓ2was used to as-
sess whether or not the two categorical 

variables were connected. The data are 
presented in the table as Me (median), 
Q1 and Q3 (quartiles 25 and 75%). The 
results were considered statistically sig-
nificant at the achieved level of signifi-
cance p <0.05. The study was conducted 
in full compliance with the ethical recom-
mendations of the Helsinki Declaration of 
the World Medical Association and the 
Basics of the Russian Federation Law on 
Health Protection of Citizens (1993).

Results and discussion. A compar-
ative analysis of the data showed that 
the number of round cells on the second 
day of cultivation did not reveal statisti-
cally significant differences, although 
the median of round cells in the control 
group was 1.31 times higher than that 
of oncobols (tables). However, we found 
a significant difference in the number of 
elongated cells on the second day of cul-
tivation, so in the group of oncobols their 
number was significantly lower (p=0.024) 
than in the control group. The percentage 
of elongated cells in the healthy group 
was 19.28%, and in the cancer group it 
was 16.82%. On the second day of cul-
tivation, the morphological character-
istic of cells according to the degree of 
change in the form of monocytes into an 
elongated group in oncobols tends to de-
crease (ꭓ2 = 51.56; p=0.056) compared 
to control group. Thus, in the early days 
of cultivation, the maturation process is 
somewhat delayed in cancer patients.

Analysis of the obtained cell count 
data for the seventh day of cultivation in-
dicates that the total number of cells in 
oncobols decreased from 2 days of culti-
vation by 3.56 times, when as in the con-
trol group - 1.45 times. This significant 
percentage of loss, i.e. the low viability 
of oncobols cells to culturing conditions, 
may be due to the cytotoxic effect of 
chemotherapy and radiation therapy re-
ceived at the time of the patient’s study 
with breast cancer. 

Comparative analysis of the data on 
the 7th day of cultivation showed that 
the number of round and elongated cells 
was statistically significantly lower in on-

cobols (p=0,000 and p=0,001, respec-
tively). Nevertheless, it should be noted 
that the percentage of elongated cells 
in oncobols was 45.85%, which is 1.56 
times higher than in the control group 
(29.32%), with the ratio of round and 
elongated cells having statistically sig-
nificant difference (ꭓ2 = 82.14; p=0.010) 
and the share of elongated cells is sig-
nificantly higher in oncobles. Thus, in 
the last days of cultivation, despite the 
significantly low content of cells, the pro-
cesses of activating the maturation of 
monocytes into dendritic cells under in 
vitro conditions were higher in oncobles 
than in healthy individuals.    

Conclusion. Thus, the morphological 
analysis we have obtained indicates that 
the degree of maturation of dendritic cells 
from peripheral blood monocytes under 
culturing conditions has a significant dif-
ference between breast cancer patients 
and healthy individuals. In cancer pa-
tients, the potential for cellular viability 
and maturation compared to healthy in-
dividuals is reduced in the early days of 
cultivation, probably due to the cytotoxici-
ty of chemotherapy and radiation therapy 
at the time of the study. Cell analysis in 
the last days of cultivation indicates that 
the processes of activation of monocyte 
maturation in dendritic cells in in vitro 
were significantly higher in oncobols than 
in healthy individuals. The data we have 
obtained require further in-depth study in 
order to find ways to improve the effec-
tiveness of the use of autologous den-
dritic cell oncoduction in breast cancer 
patients.
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The ratio of the number of counted cells in the dynamics, 

Cultivation
days Cages Control group

(16 fields of vision)
Cancer group

(76 fields of vision) р…

2-й

«Round»/
Immature

113.00
(74.75; 138.00)

89.00
(42.00; 126.00) 0.184

«Elongated»/ 
Ripening

27.00
(18.25; 46.75)

18.00
(13.00; 27.00) 0.024

7-й

«Round»/
Immature

69.00
(47.50; 87.5)

12.00
(6.00; 25.75) 0.000

«Elongated»/ 
Ripening

27.50 
(22.25; 35.00)

18.00
(9.75; 25.00) 0.001
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The intergenerational time interval in the Sakha people (Yakuts) was determined by an analysis of genealogical data of 712 families from 
Namsky, Verkhnekolymsky, Srednekolymsky, Nizhnekolymsky and Elgetsky districts recorded in the 18th – 19th centuries. The male generation in-
terval in the Yakuts averaged 35.7 years, the female generation interval was 30.5 years, which is much higher than the mean general intervals used 
earlier in population-genetic studies for calculating the time of genetic divergence by the Y chromosome (31-32 years) and mtDNA (25-28 years).

Keywords: generation length, Yakuts, population.

S.A. Fedorova, S.A. Popova, M.I. Mordosova,
M.I. Starostina
GENERATION LENGTH IN THE YAKUT 
POPULATION IN 18th-19th CENTURIES

Introduction. Generation interval 
(sometimes referred to as the generation 
length) is the most important parameter 
for calculating the mutation rate at micro-
satellite repeats in the Y chromosome 
and autosomal loci, in mitochondrial 
DNA, as well as for calculating the time 
of genetic divergence. In early genetic 
studies, the mean generation interval of 
25 and 30 years was used for the pater-
nally inherited Y chromosome; 20 years 
– for the maternally inherited mtDNA; and 
20 and 25 years – for autosomes [15]. In 
particular, in the Zhivotovsky’s funda-
mental work on assessing the mutations 
rate at the Y chromosome STR loci in 
populations with short-term documented 
histories – in Polynesians of New Zea-
land and Gypsies of Bulgaria, the male 
generation interval was estimated as ~25 
years [19]. This value has been used by 
many authors to calculate the time of 
the most recent common ancestor in the 
reconstruction of the genetic history of 
various ethnic groups [1,10-12,14]. Lat-
er, an estimate of about ~30 years was 

considered more reasonable for male 
generation interval, and ~25–28 years – 
for female generation interval [1,15]. Only 
in one study of the genetic history of the 
Iberian population by the Y-chromosome, 
the male generation length was assumed 
to be 35 years [16].

However, one should take into ac-
count differences in marriage traditions 
and demographic characteristics in var-
ious populations (age of first marriage, 
adult mortality rate), which can greatly af-
fect the intergenerational time interval. In 
order to clarify this indicator for the Yakut 
population, we determined the male and 
female generation intervals according to 
the genealogical data of the Yakuts of the 
18th – 19th centuries.

Materials and Methods. The genera-
tion intervals were calculated by a direct 
count in deep-rooted pedigrees of Central 
and Northern Yakuts, restored according 
to the census records of 1768, 1795, 
1816, and 1858; church registers for the 
period from 1768 to 1918; and the materi-
als of the 1917 census [6-9]. The sample 
included genealogical data of 120 fami-
lies of the Modut nasleg (community) [8, 
Tables 1-14] and 64 families of the Khaty-
ryk nasleg [9, Tables 1-2] of Namsky dis-
trict; 58 families of the I Baidun nasleg [6, 
Tables 88-93] and 96 families IV Myatyu-
zhsky nasleg [6, Tables 94-101] of Verkh-
nekolymsky district; 187 families of the II 
Baidunsky nasleg [6, Tables 1-12] and 90 
families of the I Kangalassky nasleg [6, 
Tables 14-22] of Srednekolymsky district; 

55 families of the I Myatyuzhsky nasleg 
of Nizhnekolymsky district [6, Tables 
102-104); and 42 families of the Indigirka 
Yakuts of Elgetsky* disctrict [7, tables 2, 
4]. *Note. Elgetsky district was founded 
after 1770; it occupied a vast territory in 
the basin of the upper, middle and lower 
reaches of the Indigirka River. Since the 
1930s, most of the territory of Elgetsky 
district has been part of modern Abysky 
and Momsky districts, and the smaller 
part belongs to Allaikhovsky district. The 
name of Elgetsky district is almost forgot-
ten today.

The male generation interval Im (fa-
ther-child), which is of interest for the 
study of the Y-chromosome, is calculat-
ed as the mean age of the father at birth 
of all his children. The female generation 
interval If (mother-child), which is used 
in the study of mtDNA, is defined as the 
mean age of the mother at birth of all her 
children. For the population as a whole, 
the generation interval in a given time 
period is equal to the weighted average 
of the total generation intervals for the 
families included in it. The overall human 
generation interval required for studies 
using autosomal loci is calculated by the 
formula Io = (If + Im)/2 [15]. These genera-
tion intervals, Im, If, and Io, depend only on 
the reproductive adults; people who do 
not have children cannot influence these 
indicators. Thus, childhood mortality and 
infertility do not affect the values of the 
generation interval of a population.

In addition to the intergenerational 
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