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The correlation between the risk of death from COVID-19 and the patient's ethnogeographic origin has been previously detected. LZTFL1 gene was identified as a
potential marker of a two times higher risk of severe COVID-19. The study was aimed to assess spatial variation in the LZTFL7 SNP markers
in indigenous populations of Russia and the world. Spatial variation in the LZTFL1 polymorphic markers was analyzed in 28 metapopulations (97 ethnic groups) of
North Eurasia (n = 1980) and 34 world's metapopulations (n = 3637) by bioinformatics, statistical and cartographic methods. In North Eurasia, the major geographic
variation vectors, North-South and West-East, are generally in line with the Caucasoid-Mongoloid anthropological vector. Global variation also corresponds to
anthropological features: each cluster of indigenous populations includes only those from the place where it originates: Africa, Asia, or America. Indo-European
cluster integrates Caucasoid populations of Europe and Asia. All four clusters of the world's indigenous population are separated from each other. The huge genetic
diversity of Russia peoples and neighboring countries forms a bridge between three continents: Europe, Asia and America. Cartographic atlas for spatial variation in
11 LZTFL1 markers in the populations has been created. The following major patterns have been revealed: a) the world's extrema fall on the indigenous populations
of Africa and America; 2) Eurasia constitutes a transition zone between these two extrema, but has its own patterns and shows enormous scale of variation shows
enormous variation on a global scale; 3) the genetic landscape of Russia tends to be seamlessly integrated into the Eurasian landscape.
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FEHOMEOIrPA®USA B POCCUN N MUPE SNP-MAPKEPOB Nr'EHA LZTFL1, ACCOLIMNPOBAHHbIX
C TAXKEJIbIM TEHMEHUEM COVID-19
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4 Poccuiickast MeamUMHCKast akaemu1st HenmpepbIBHOrO MpoheccroHansHoro obpasosaHns Munaapasa Poccun, Mocksa, Poccust

Paree 6bina obHapy»xeHa koppenaums Mexay puckom cmepti ot COVID-19 1 aTHoreorpadmHecknM npovcxoxaeHemM naupenTa. feH LZTFLT oTmevaeTcs
Kak MOTEeHLMabHbIA Mapkep, acCOLMUPOBAHHbIA C OBYXKPATHbIM YBEIMHEHMEM pUCKa Tshkenoro Tedenus COVID-19. Llenbto nccnepgosaHus 6b110
N3y41Tb NPOCTPAHCTBEHHYO M3MeH4YBOCTL SNP-MapkepoB reHa LZTFLT B KOPEHHOM HaceneHun Poccun n Mnpa. BrorHdopMaTnieckmm, CTaTucTUHECKMA
1N KapTorpau4eckmMm MeToaammn Obln NPOBEeAEH aHaM3 NPOCTPAHCTBEHHOW M3MEHYMBOCTIN MOMMMOPMHBIX MapKepoB reHa LZTFLT B 28 meTanonynsaumsx
(97 atHOCOB) CesepHoit EBpasnm (1 = 1980) 1 34 metanonynaumsx mupa (n = 3637). B CesepHolt EBpasnii 0CHOBHbIE reorpadnHecKie BEKTOPb! N3MEHHMBOCTN
«CeBep—tor» 1 «3anaf-BOCTOK» B LIENIOM COMacyloTcsl G aHTPOMOMOrM4ECKM BEKTOPOM «EBPOMNEOVAHOCTE—MOHIONOMAHOCTE>. [NobaibHas V3MEHYMBOCTL TOXe
COOTBETCTBYET aHTPOMOMOMMN: KKl KNacTep KOPEHHOro HaceneHys BKYaeT Nonynsumm TONbKO «CBOer» YacTu cBeTa — ADpuKK, A3un Uam AMEpUKN.
«/IHOoeBpoNnencKkuii» Knactep 06bEAVHAET eBPONEONAHbIE NonynaLmmn Esponbl n Aumn. Bee YeTbipe knactepa KOPEeHHOro HaceneHns Mypa OTAaNeHb! Apyr OT
[pyra, 1 TOfIbKO OFPOMHOE reHeTUHecKoe pasHoobpase HapofoB Poccumn 1 conpeaenbHbiX CTPaH SBASIETCA MOCTOM, CBSA3YIOLLWIM TpU YacTu ceeTa: EBpony,
Asnto 1 Ameprky. CosfaH KapTorpauyeckuin atnac npocTpaHcTBeHHOM mameH4mBocT 11 SNP-mapkepoB LZTFLT B nonynaumsix. BbisBneHbl OCHOBHblE
3aKOHOMEPHOCTU: @) MMPOBbIE SKCTPEMYMbI IPUXOOATCA Ha KOPEHHOE HaceneHre ADpuki n AMeprki; 2) CesepHast EBpasns ABNSeTCA NepexoaHon 30HOM Mexay
MUPOBbBIMI SKCTPEMYMamM, HO 06naaeT COBCTBEHHBIMIU 3aKOHOMEPHOCTAMM 1 OFPOMHbBIM Pa3MaxoM M3MEHYMBOCTY B MUPOBOM MacluTabe; 3) reHeTu4eckui
naHpwadT Poccun, Kak npasuio, opraHnyHo BrvicaH B EBpasuinckumin naHawadr.
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The COVID-19 pandemic, with its high mortality and severe
complications, forced the world's scientific community to engage
in the search for DNA markers associated with the SARS-COV-2
infection. COVID-19 severity varies among representatives of various
world populations, that is why the COVID-19 Host Genetics Initiative
international project has started gathering information about the
frequency of genome variants associated with severe COVID-19
[1]. Among these gene LZTFL1 [2] is specified as a potential marker
of a two times higher risk of severe COVID-19 [3].

LZTFL 1 is expressed in human lungs and encodes a protein
involved in transport of other proteins to the primary cilia of the
ciliated epithelial cells [4]. The LZTFL1 gene clinical significance
has been discvered earlier: the gene is associated with
Bardet-Biedl syndrome-17 (OMIM 615994) [5], the autosomal
recessive ciliopathy [6, 7]. Seven BBS and BBIP10 proteins
form a stable complex referred to as BBSome. This complex
ensures protein transport to the ciliary membrane [8, 9], while
the reduced LZTLF1 function can compensate for a lack of
BBS proteins and restore ciliary motility [10].

Alterations related to severe COVID-19 and associated
with LZTFL1 were found in the patients' lung epithelial
cells [3, 11]: alterations in the chromosome 3p21.31 region
carrying gene LZTFL 1 resulted in the twofold increased risk of
respiratory failure [12, 13] and more than twofold increased risk
of mortality in people under the age of 60 [11]. The study of
polymorphism of one of the LZTFL1 gene variants in the UK
population revealed association between the risk of death from
COVID-19 and the patient's origin: ones from South Asia had
a four times higher risk than patients of European descent.
These differences partly explain higher mortality rates among
the representatives of South Asian peoples living in the UK [3].

A significant association between LZTFL1 and severe
COVID-19, as well as therapeutic potential and ethnogeographic
differences, calls for examining interpopulation variations among
the world's population. The research team has an information
base that includes both own and literature data on the world's
peoples' genomes. The information base, that has already
enabled the analysis of variation in SNP markers (rs771385942,
rs657152) associated with severe COVID-19 among the world's
population (more specifically in Russia) [14], makes it possible to
perform similar study of 11 LZTFL7 SNP markers.

The study was aimed to assess spatial variation in SNP markers of
the LZTFL1 gene associated with severe COVID-19 [15] in the human
population: 1) to perform the search for polymorphic LZTFLT SNP
markers provided information about the SNP marker abundance in
indigenous peoples of the world and North Eurasia (in more detall);
2) to provide two representative pools of population data on these
SNP markers; 3) to perform multivariate statistical analysis of these
data; 4) to create a cartographic atlas of the LZTFL1 polymorphic
SNP marker distribution among indigenous populations of
North Eurasia and the world.

METHODS
Two original pools of DNA markers

The pool of data on the indigenous population of North Eurasia
is represented by the populations of 97 ethnic groups, mostly
of Russian origin, but also from the majority of post-Soviet
states and Mongolia. DNA samples were provided by Biobank
of North Eurasia. The sampling method was described earlier
[16]: the samples comprised specimens obtained exclusively
from unrelated individuals, whose grandparents belonged to the
studied ethnic group. Specimens obtained from geographically
and historically proximate populations, but from small samples,
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were merged into metapopulations [17]. The resulting pool of
data on the indigenous population of North Eurasia included
28 metapopulations (n = 1980) with the average sample size of
140 chromosomes.

The pool of data on the indigenous population of other
world's regions (n = 1657) comprises data on the genome-
wide panels by lllumina reported in scientific literature and
accumulated in the GG-Base [18]. The geographically and
historically proximate groups were merged into metapopulations
in order to provide a representative sample. The resulting
pool of data on the world's indigenous population (n = 3637)
included 34 metapopulations (64 populations of the maps).

Selection of polymorphic LZTFL1 markers

Bioinformatics analysis of both data pools revealed
10 LZTFL1 SNPs characteristically represented in the indigenous
population of North Eurasia and other regions of the world. Of
these two SNP markers are specified as strongly associated with
COVID-19: rs1058961 (3'-untranslated region) and rs12493471
(intron 2) [1]. The other eight SNP markers were studied for
the first time: rs77130077 (intron 3), rs17078408, rs1860264,
rs2191031, rs2236938, rs6441929, rs7614952 and rs9842595
(intron 2). There was no information about the rs77713054 marker
associated with severe COVID-19 [3] (LZTFL7 enchancer) in the
GG-Base, so that analysis was provided only for North Eurasia.
Evaluation of linkage disequilibrium (LD R2) for the studied
11 LZTFLT SNP markers is based on the North Eurasian
data pool (appendix, Table 1). Tight linkage to rs712493471
associated with severe COVID-19 [1], as well as to rs271971031
and rs17130077 was revealed for the rs17713054 marker [3].

Statistical and cartographic analysis

Multivariate statistical analysis was performed using the
frequencies of 10 LZTFL 7 SNP markers, for which information
about the populations in North Eurasia and the world was available
(appendix, Tables 2, 3): multidimensional scaling (MDS) was used
for North Eurasia to perform analysis based on the frequencies of
all 10 SNPs and 5 SNPs showing the least tight linkage with each
other (appendix, Table 1); principal component analysis (PCA)
and MDS were used for the world to perform analysis based on
the frequencies of all 10 markers. The MDS algorithm involved
calculations based on pairwise Nei's genetic distances (d).
The LZTFL17 SNP marker frequencies were used to create
maps of marker distribution in indigenous populations of North
Eurasia (11 SNP markers) and the world (10 SNP markers) in
the original GeneGeo software package. In maps and tables
(Appendix, Tables 2, 3; Fig. C) each population was assigned a
number making it easy to identify. The maps were created based
on the digital grid model representing the matrix of interpolated
marker frequency values at the regular grid nodes calculated by
the weighted average interpolation with the weights decreasing
with the cube of the distance based on all values at all the
reference points which fell into the circle of radius R (R = 3000 km
for North Eurasia, R = 4200 km for the world). Uniform color and
numerical scales used all maps ensured the atlas unity.

RESULTS

Heterogeneity of North Eurasian populations based on
the LZTFL1 SNP markers

The data on certain SNP marker frequencies in the North
Eurasian populations are provided in Table 2 of Appendix.
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Fig. 1. Position of the populations of Russia and neighboring countries in the genetic space mapped by multidimensional scaling based on the data on 10 LZTFL1
SNP markers. Note: multidimensional scaling plot, coefficient of alienation 0.1, stress SO = 0.09. Northern cluster is highlighted in blue, Western cluster in green,

Ural-Caucasian cluster in yellow, Mesocluster in orange, Eastern cluster in red

However, it is necessary to recognize the patterns of variation in
the entire marker set prior to analysis of the genetic landscape
for each of the LZTFL1 SNP markers (Fig. 1).

Their compliance with geographic variation along both
axes, North-South and West-East, has turned out to be the
most important feature of the relative position of populations
from Russia and neighboring countries on the the MDS plot
(Fig. 1).

The Northern cluster, which brings together the northernmost
population of Western Siberia (Nenets, Mansi, Khanty) and the
Far East (Itelmes, Koryaks, Chukchi), is opposed to all other
clusters located strictly along the West-East axis. However, in
each of the “southern” clusters the populations do not comply
to their geographical position.

The Western cluster includes all Eastern Slavs (Belarusians,
Russians, Ukranians) and Finnic-speaking peoples of Russia
(Besermyans, Karelians, Komi, Mordvins, Udmurts).

The Ural-Caucasian cluster includes all peoples of the
Caucasus, Transcaucasia and Tajikistan, Turks of the Urals
(Bashkirs, Volga Tatars, Chuvash), and the Finnish-speaking Mari
people included in the same metapopulation with the Chuvash.

Mesocluster visualizes gene pool transition from the Western
to the Eastern cluster, bringing together those peoples of South
Siberia and Eurasian Steppe, whose gene pools comprise both
ancient Caucasoid stratum and potent later strata of Mongoloid
populations (Altaians, Kazakhs, Karakalpaks, Kyrgyz, Nogais,
Siberian Tatars, Turkmens, Uzbeks, Uyghurs, Khakas).

The Eastern cluster includes all the Mongolic-speaking peoples
of North Eurasia (Buryats, Kalmyks, peoples of Mongolia), Tuvans
(who were a part of Mongolia until the mid XX century) and small
ethnic groups of the Far East (Nanais, Nivkhs, Ulchis, Evens).

Similar analysis performed based on the frequencies of
5 SNP markers showing the least tight linkage (LD R? < 0.2)
reveals the same structure (Appendix, Fig. A), except the Volga
Tatars' transition to the Western cluster.

In general, the overall trend of the LZTFL1 SNP marker
variation over North Eurasia is also in line with the West-

East geographical vector and the Caucasoid-Mongoloid
anthropological vector (Fig. 1).

Heterogeneity of the world's population based on the
LZTFL1 SNP markers

Global variation of distinct SNP markers is presented in Table
3 of Appendix, while the patterns for the set of SNP markers
are provided in the PCA (Fig. 2) and MDS (Appendix, Fig. B)
plots. Since the results and cluster structures obtained by both
methods are similar, let us consider the PCA plot (Fig. 2).

What is striking is how high the variation of the populations
of Russia and neighboring countries is on a global scale. These
populations did not fit in any of five clusters within the space
of principal components 1 and 2 of the world's gene pool (Fig. 2).
The Western cluster of Russia is located in the upper part of
the world's Indo-European cluster between the populations
of North and Central Europe. The Ural-Caucasian cluster of
Russia is in the opposite part of the Indo-European cluster, it
is surrounded by the populations of Western Asia and South
Europe. Three “Asian” clusters of North Eurasia, arranged in
accordance with their origin, form their own North Asian cluster
in the global genetic space: Russian Mesocluster gravitates to
the world's Indo-European cluster, Eastern cluster of Russia
to the world's South Asian Cluster, and Northern cluster of
Russia (includes peoples of Chukotka and Kamchatka) is close
to American cluster.

In general, the world's indigenous population is distributed
over four clusters based on the parts of the world, however, it
is adjusted to the anthropological features of the population (Fig. 2).
Three clusters of indigenous populations includes only those
from the place where it originates: Africa, Asia, or America.

However, Indo-European cluster juxtaposes geography and
history of the populations. It includes Caucasoid populations of
both Europe and Asia (India, Pakistan, Afghanistan, Middle East).

In other words, the main trend in variation of the whole
LZTFL1 SNP marker set across the world fits well with the
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world population anthropological division. Moreover, all four
world's clusters are separated from each other. It's just huge
genetic diversity of the peoples of Russia and neighboring
countries that forms a bridge connecting three parts of the
world: Europe, Asia and America.

Gene geography of 11 LZTFL1 SNP markers in the
populations of Russia and the world

The maps are not an illustration. They add two more dimensions
of the geographic space to the tables to become an effective
and powerful analysis tool. The ability to quickly capture a
huge amount of information due to non-verbal representation
is a specific advantage of this tool. We have constructed two
variation maps per LZTFL1 SNP marker (except rs17713054,
since no information about the marker is available from global
databases): for indigenous populations of North Eurasia and
the world. Map comparison makes it possible both to reveal
the global patterns and not to lose sight of the Russian genetic
landscape. Each of 28 North Eurasian populations is marked
with the number, allowing one to update both metapopulation
name and the frequency of SNP marker in the population, in
all maps (Appendix, Table 2). Information helps to navigate the
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world's metapopulations (Appendix, Table 3, Fig. C). The maps
are arranged in the same order as in Table 1 of Appendix.

rs17713054. Spatial variation in the rs17713054(A)
frequency across North Eurasia (Fig. 3A) is low, however, it fits
the West-East trend: with its minimum in the Far East and its
maximum in the European part, where high frequency values
are found in the west, (Ukraine, 16%), northwest (Karelia, 14%),
Urals region (16%), and Caucasus (14%). That is why the
European part of North Eurasia can be considered the region
showing the highest frequency of this SNP marker. The other
region of increased frequency is emerging in Tajikistan (o = 0.15),
which could indirectly confirm the earlier conclusions [3] about
the high rs17713054 frequency in the southern regions of Asia.

rs1058961. The rs1058961(A) genetic landscape in North
Eurasia (Fig. 3B) showing higher average frequency (30%)
reflects similar, but more smoothed clinal variation in the form of
frequency decline from the west (43% in Karelians and Veps) to
the northeast (20% in the Far East). The local minima are found
in the north of Western Siberia (8%), while the local maxima are
observed in Central Asia (37 %).

Comparison with global variability (Fig. 3C) shows that the
North Eurasian genetic landscape is almost fully integrated into
the overall pattern of world population. The frequency decline
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Fig. 3. Geographic variation in the frequencies of LZTFL1 SNP markers in indigenous population: 3A — rs17713054(A) variation in the population of North Eurasia;
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found in the Far East smoothly turns into frequency decline in
Alaska, decline in the indigenous population of North America,
and decline to zero in South America. High frequencies found
in Europe gradually turn into maximum frequencies (87 %)
found in Africa. Even the local maximum found in Japan
(46%) (Fig. 3B) is reflected in the increasing frequency found in
South-East Asia (42%).

rs12493471. The same West-East clinal variation across
North Eurasia has been found in rs72493471(A) (Fig. 4A) linked
with rs17713054(A) (Fig. 3A; Appendix, Table 1). However,
the frequency drop gradient between west and east is much
clearer: the maxima (= 50%) covering the European part of
Russia barely move beyond the Urals. The frequency decline
found in the east covers all regions and drops to zero in the Far
East, Japan and China. The peak frequency found in Eastern
Europe and Fennoscandia decreases in Western and Southern
Europe.

The global variation map (Fig. 4B) shows that the peak
frequency found in Eastern and Northern Europe is a world's
maximum, from which the frequency decrease goes in all
directions showing local maxima (40%) in Hindustan (the
impact of which reaches Pamir) and Oceania.

rs11130077. In North Eurasia, the West-East clinal variation
is also typical for rs11130077(G) (Fig. 4C). Minor differences
are associated with the maximum shift to Fennoscandia (54%),
however, the maxima do not move beyond the Urals and do
not enter the Caucasus. Yet, the pattern observed in the Asian
part is less clear than the patterns found in the previous maps.
When the frequency is reduced to 16-17% in Siberia, there is

a slight increase to 20% in the Far East and to 27% in South
Siberia.

The rs11130077(G) variation in the world's population
(Fig. 4D) is generally in line with the previous map. However,
there is one exception: the world's maximum fall not on Europe
(68%), but on the African population showing significant
differences based on this marker (40% in North Africa to 82%
in Pygmies of Africa).

rs7614952. Unlike the previous maps, the rs7614952(A)
genetic landscape (Fig. 4E) in North Eurasia shows no clear
pattern. Despite the maximum values are still found in the
western part of the region and decrease toward the Far East,
the frequency minimum falls on the northern part of West
Siberia, and the local maxima are found in both Europe and
Transbaikal.

In the context of global variation (Fig. 4F) we can see that
the Baikal maximum is a high frequency part of the entire
East Asian region. This is the most marked difference with the
previous map: minimum rs77130077(G) frequencies are found
in East Asia (Fig. 4G), but the frequencies of rs76714952(A)
are high (Fig. 4F). In contrast, were see a rapid rs76714952(A)
frequency drop instead of high frequencies in Hindustan and
West Asia. However, the world's maximum is still in Africa,
while the world's minimum is in America.

rs2191031. The rs2191031(A) variation in North Eurasia is
unimpressive (Fig. 5A) due to alternation of local maxima and
minima. Minimum is once again found in the Far East (10%),
as well as in the western part of the region (18%) and in West
Siberia (22%). High frequencies that stretch from Transbaikal
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Fig. 4. Geographic variation in the frequencies of LZTFL17 SNP markers in indigenous population: 4A — s12493471(A) variation in the population of North Eurasia;
4B — rs12493471(A) variation in the world’s population; 4C — rs71130077(G) variation in the population of North Eurasia; 4D — rs117130077(G) variation in the world’s
population; 4E — rs7614952(A) variation in the population of North Eurasia; 4F — rs76714952(A) variation in the world’s population. Note: The numbers of the populations
on the map of North Eurasia correspond to that presented in Table 1 of Appendix, the numbers on the map of the world’s population correspond to that provided in Table
2 and Fig. 1 of Appendix. No literature data on the indigenous population of Australia have been found, that is why the data on Oceania are interpolated on this region

(86%) through South Siberia (34%) to Central Asia (36%) are
also typical for Povolzhye (37%) and the Caucasus (34%).

However, this pattern is fully integrated into the global
variation landscape (Fig. 5B): the frequency decline observed in
Western Europe (16%) turns into minimum in the West and East
Africa (83%), while the frequency decline found in the Far East
transforms into minima observed in the indigenous population
of America (0-4%). The maxima found in the southern Siberia
and Central Asia are a part of the high frequency region of
Southeast and South Asia (35-40%), and the world's maximum
is reached in Oceania (53%).

rs9842595. The rs9842595(A) genetic landscape is even
less impressive (Fig. 5C). high frequencies are distributed
through North Eurasia: Far East (19%), northern (17%) and
southern (15%) parts of Europe, Ural region (12%) and the
Caucasus (11%).
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Similar is the global genetic landscape (Fig. 5D), covered
almost entirely by the low frequency region, except sub-
Saharan Africa, where the marker frequency rises to 33%.

rs1860264. In contrast, the rs7860264(C) marker
frequency does not drop below 22% in North Eurasia (Fig. 5E)
and generally fits the common West-East trend, although the
local minima and maxima are scattered over various regions.
Thus, the minimum frequency band stretches across the
entire West Siberia towards Kazakhstan, but also shows up
in the Ural region and Baltic States. High frequencies have
been revealed not only in the western part of the region (50%),
but also in Central Asia, South Siberia and the Baikal region
(40-42%).

The global genetic landscape map (Fig. 5F) shows that
Eurasia represents a gradual transition from the African
maximum (97 %) to American minimum (0%).
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Fig. 5. Geographic variation in the frequencies of LZTFL 1 SNP markers in indigenous population: 5A — rs2191031(A) variation in the population of North Eurasia; 5B —
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rs6441929. The rs6441929(G) variation pattern also fits
the West-East trend (Fig. 6A), however, the highest values
are found in the east with their maximum in Transbaikal and
minimum frequencies in the Urals, Caucasus and Baltic States.

This landscape is fully integrated into the global one (Fig. 6B):
the division of Eurasia into western, showing low values, and
eastern, showing higher values, continues to the south down to
the border between Hindustan and Southeast Asia. However,
Eurasia globally contains no extrema. These are once again
found in Africa (maxima) and America (minima).

rs2236938. The rs2236938(A) genetic landscape is similar to
the previous one (Fig. 6C). The western zone of minima is the only
clear one, while the zone showing a rapid frequency drop and
gravitating towards the American world's minimum has emerged
in the northeastern part of the eastern high frequency zone.

The rs2236938(A) global landscape, which is also similar
to the previous one, appears to be more contrasting (Fig. 6D).
In Africa the frequency rises to 53%, while Arabia, northern
and northeastern Africa accede to the western Eurasian low
frequency zone.

rs17078408. Finally, the marker is considered that is virtually
abscent all over the world (Fig. 6E, F), except Africa, where the
rs17078408(C) frequency reaches 48%.

DISCUSSION
Summarizing genetic landscapes of all the discussed LZTFL1
markers associated with severe COVID-19, we shall refer to

the main patterns: 1) the world's extrema are most typical
for indigenous populations of Africa and America and are
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usually alternative; 2) Eurasia usually constitutes a transition
zone between these two extrema, but shows its own patterns
and enormous variation on a global scale; 3) the genetic
landscape of Russia is seamlessly integrated into the Eurasian
landscape.

These main patterns cannot always be relied on.

There are two exceptions to the first pattern. The minimum
rs12493471(A) frequencies are clustered in Africa, America and
East Asia, while the maximum values are clustered in Europe
and Hindustan. Likewise, the rs2797037(A) minima are found
in Africa and America; high frequencies are found across the
entire Eurasia, however, the maximum is centered in Oceania.
[t should be noted that indigenous population of America
always shows the common pattern: low frequencies of all the
discussed markers drop to zero in South America.
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There are also exceptions to the second pattern. For
example, the world's maximum of rs77730077(G) is typical
not only for Africa, but also for North Europe. Eurasia, like
North America, represents a confinement of low rs9842595(A)
frequencies. The rs6441929(G) Eurasian landscape is in
sharp contrast to the term “transition zone”, although it is an
intermediate between two extrema: the maximum frequencies
of the African continent share borders with the maximum
frequencies found in Europe and Hindustan, while the world's
lowest frequency is found in America which shares borders
with high frequencies found in East Asia. The same Eurasian
“patchwork” is observed for rs2236938(A). The division into
west and east along the 80" meridian, separating Hindustan
from Southeast Asia in the south and gradually blurring on
its way to the Arctic Ocean, is most typical for Eurasia. The
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following markers do not fit to this pattern: rs70589617(A) (high
frequencies are observed in almost all Eurasia); rs9842595(A)
and rs17078408(C) (the entire Eurasia is homogenous based
on low frequencies of this marker); rs2797037(A) (frequency
increases towards the south and turns into the Oceanic world's
maximum); the pattern of rs9842595(A) is unclear. However,
this pattern is clear in a half of the LZTFL1 markers.

There are also exceptions to the third pattern. These are
usually related to the local extrema found in the northern part
of West Siberia, southern part of Middle Siberia and in the Ural
region. In general, these patterns do not negate, but cast light
on the overall integration of the Russian genetic landscape into
the Eurasian landscape.

CONCUSIONS

1. The patterns typical for indigenous populations of Russia and
the world were revealed in the spatial variation of the studied
LZTFL1 SNP markers associated with severe COVID-19.
2. The main pattern revealed in the North Eurasian genetic
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