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Conclusion
Our study demonstrated

that STR markers can be

used for calculations of

MLH and inbreeding

correlations as well as for

detecting traits that are

influenced by inbreeding

in reindeer. We also found

that inbreeding has impact

on different traits in males

and females of reindeer.

Material & Methods (Click)

10-microsatellite panel was used to

create genotype profiles for 64

reindeer individuals. They were

divided into two groups: males (M)

(n=16) and females (F) (n=48). The

influence of inbreeding on height at

withers (HaW), chest depth (CD),

chest width (CW), chest girth (CG),

wrist girth (WG), body length (BL),

head length (HL), body weight (BW),

hip width (HW) and loin width (LW)

was examined. R package “inbreedR”

was used to perform the statistical

analysis.
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Results (Click)
Identity disequilibrium (ID) point estimate - g2

was calculated to estimate the correlations

between inbreeding, multilocus heterozygosity

(MLH) and fitness. For M group the measure of

g2 was 0.03390±0.02564, p (g2 > 0) = 0.017,

and for F group - 0.03973±0.02377, p (g2 > 0) =

0.006. Expected r2 between inbreeding level

and heterozygosity was 0.49795 and 0.40812

for M and F groups, respectively.

The highest HFCs in M group were detected for

CG - 0.35, WG – 0.26, BW – 0.18 and HW –

0.14 i.e. traits that are characteristics for body

composition. The highest HFCs in F group were

for LW – 0.22, (CW) – 0.16 and HaW – 0.15 i.e.

traits related to reproductivity. For all the other

traits HFCs were close to zero.
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Inbred individuals often show reduced fitness due to the increased number of loci identical by descent as the loss of

heteozygosity may lead to the unmasking of deleterious recessive alleles. Inbreeding level can be measured either

based on pedigree or genetic markers (STR, SNP).

The aims of our work were to evaluate accuracy of STR panel in estimating individual heterozgosity level and 

investigate heterozygosity fitness correlations based on microsatellite markers.
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Abstract

Figure 1. The Nenets breed of reindeer Inbred individuals often show reduced
fitness due to the increased number of loci
identical by descent as the loss of
heteozygosity may lead to the unmasking
of deleterious recessive alleles. Inbreeding
level can be measured either based on
pedigree or genetic markers (STR, SNP).
The latter method gives more precise
information and it can be used for
heterozygosity fitness correlation (HFC)
studies. This method is also useful for
measuring inbreeding in populations,
which pedigrees are unknown. As long as
reindeer herding is mostly an extensive
pastoral system when pedigree
information is not available this method
can be recommended for examining semi-
domesticated reindeer.



Material & Methods (Click)

10-microsatellite panel (NVHRT76,
RT9, NVHRT24, RT30, RT1, RT6, RT27,
NVHRT21, RT7, RT25) was used to
create genotype profiles for 64
reindeer individuals.
They were divided into two groups:
males (M) (n=16) and females (F)
(n=48).
The influence of inbreeding on height
at withers (HaW), chest depth (CD),
chest width (CW), chest girth (CG),
wrist girth (WG), body length (BL),
head length (HL), body weight (BW),
hip width (HW) and loin width (LW)
was examined.
R package “inbreedR” was used to
perform the statistical analysis.



Results

Figure 2. The distribution of g2 estimates from bootstrap samples 

over individuals together with their 95% CIs. The empirical g2 

estimate is marked as a black dot along the CI.

Identity disequilibrium (ID) point estimate - g2 was calculated to estimate the correlations between inbreeding, multilocus heterozygosity (MLH)

and fitness. For M group the measure of g2 was 0.03390±0.02564, p (g2 > 0) = 0.017, and for F group - 0.03973±0.02377, p (g2 > 0) = 0.006

(Fig.2). Expected r2 between inbreeding level and heterozygosity was 0.49795 and 0.40812 for M and F groups, respectively. (Fig.3)

Figure 3. r2 bootstrapping distribution – estimated r2 with confidence interval

the distribution of estimates from bootstrap samples over individuals together with their 95% CIs. The empirical estimate is marked as a black dot along the CI.



Results

The highest HFCs in M group were detected for CG - 0.35,

WG – 0.26, BW – 0.18 and HW – 0.14 i.e. traits that are

characteristics for body composition. The highest HFCs in F

group were for LW – 0.22, CW – 0.16 and HaW – 0.15 i.e.

traits related to reproductivity. For all the other traits HFCs

were close to zero.

Figure 5. The highest HFCs in F group – loin width (LW) and chest width (CW)

Figure 4. The highest HFCs in M group – chest girth (CG) and wrist girth (WG)
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Conclusion Our study demonstrated that STR markers can be

used for calculations of MLH and inbreeding correlations as well

as for detecting traits that are influenced by inbreeding in

reindeer.
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