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Table 1: Observed LEI10258 genotypes frequencies in Ross 308 samples.
Genotypes were determined by PCR followed by electrophoresis

Frequency LE10258 genotypes (bp) HRM profiles
11 300/448 A
13 385/448 B
38 207/385 C
15 300/385 D
22 385/385 E
100 Total
L 50bp A B e i ) E
=
—— ’
448 448 A
5 o 385 385 385
T m— —
— 300 ! 300
i — :
207

-
.

Figure 1: Electrophoresis results image. LEI0258 gene amplification products were separated on a 4%
agarose gel. Wells A to D are heterozygous, and well E is a homozygous sample.

Fragment Length (bp)

Fluorescence Signal

1 | }

Figure 2: An example of fragment analysis. The results indicate LE10258 gene amplification products with
sizes of 207 and 385 base pairs. Fragments were separated using an ABI 3130 genetic analyzer, and data
were acquired based on fluorescence signal. The weight of each band with a distinct peak was determined
in comparison to a ladder, and the results were analyzed using Peak Scanner software version 1.0.
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Figure 3: HRM diagram. The precise melting curve is shown as a normalized plot, in which the trend of
decreasing fluorescence is observed with increasing temperature for all samples. Five profiles, A to E, are
distinguishable in the image.
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dFidT
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Figure 4: Melt Curve. The results of the melt curve analysis are shown as a graph, where the peak of the
curve indicates the melting temperature or Tm of the double-stranded DNA. Five profiles for samples A to
E are distinguishable, with temperature peaks between 78 and 79.
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Figure 5: Comparison of homozygous and heterozygous samples using the HRM method. In this image,
HRM results are shown as normalized graphs only for homozygous (E) and heterozygous (B) samples.
This graph shows the ability to distinguish homozygous genotypes from heterozygous samples.
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Figure 6: Comparison of homozygous and heterozygous samples using simple Melt Curve analysis. This
image shows the melt temperature results for differentiating and identifying homozygous (E) and
heterozygous (B) samples. Here, the peak temperature for the homozygous sample is 79, and the
heterozygous sample shows two peaks at temperatures of 78 and 84.
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Abstract

The chicken major histocompatibility complex (MHC), known as the B-locus or serological blood group, is
responsible for controlling autoimmune and resistance to viral, bacterial, and parasitic diseases. The microsatellite
LEI0258, as a reliable marker for avian MHC typing, can be used to determine the identity of different populations
and individual or breed characteristics in academic and applied studies. In this study, High Resolution Melting
(HRM) analysis was used to determine MHC genotypes based on the LEI0258 microsatellite in Ross 308 broiler
chickens. To this end, genotypes were first determined by conventional PCR and electrophoresis methods, as well
as fragment analysis, and then the findings were compared and analyzed with the results of the HRM assay. From
100 samples, 5 genotypes were identified in conventional PCR and electrophoresis assays, as well as fragment
analysis. These genotypes included alleles with molecular weights of 448, 385, 300, and 207 base pairs. In HRM
analysis, normalized fluorescence changes versus temperature (degrees Celsius) were evaluated for five different
genotypes. The results showed that the HRM method is capable of discriminating different genotypes as well as
homozygous and heterozygous cases. Overall, it seems that the high-resolution melting analysis method can be
applied to study the diversity of avian MHC genes. Although this technique cannot precisely identify the alleles
of each chromosome, due to the co-dominant nature of MHC genes, the results are acceptable for assessing genetic
composition and determining genotypes.

Key words: Chicken, Genotyping, Major Histocompatibility Complex, High Resolution Melting Analysis,
Melting Temperature Analysis
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