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Figure 1. Schematic design of a four-generation pattern of crossbred population for QTL mapping of immunity
traits in Japanese quail
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Figure 2. Frequency of alleles observed in three microsatellite loci studied on chromosome 5 of Japanese quail
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Table 4. Descriptive Characteristics of immunoglobulins serum of four crossbred Japanese Quail
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Table 5. The results of QTL analysis for traits related to acquired immunity in a three-generation design derived from

a crossover of four Japanese quail strains
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Figure 4. QTL mapping of IgM trait on chromosome 5 of Japanese quail

55 392y p Sy iyl g (ol wliy o assY
Gy N5 (5] SBRl oy 4 QL cplply sl
Jolse ply 3 GB8y Cunglio Gline ) (6 Stz dgute
bl 4 e LLole wpd cal il gl
Cge 45 b D poiseg)S aibe »» QTL L J5 ol aw
2 05> ey SLodealsswl (i 53 lodes Sy
he Cwomd 2 My o Gl 4 1 ad GBS, e
305 sy al38l Bl L 55 el sz b Sy D o095

9y p oD uJL»L.w sLOTL dawly & wibjly aoys
sy 4 1gM 5 19Y dgT cluogad slp D pgjges)S
Sz (5 e D piges)S 59y » &Bly sl Sl
10 ol s iagl b b po laao (gl o 5,85 ¢ Y
LS g Swew Oldllhe  (glodjiunS 25 Wilg o
)‘J—(Lo 9 L;:&%I A.’)l.:.a.o}ab 5”,«*7“"? .Ml{ MIJ QTL
» SRBC L Lile > 8 pyw slapdeglSgigel
& ol LI ob oLs ) oY ess (Ll eyl

&l

. Abbas, A.K., A.H. Lichtman and S. Pillai. 2014. Basic immunology: functions and disorders of ihe

immune system (Elsevier Health Sciences).

Baron, E.E., A.S. Moura, M.C. Ledur, L.F. Pinto, C. Boschiero, D.C. Ruy, K. Nones, E.L. Zanella, M.
F. Roséario, D.W. Burt and L.L. Coutinho. 2010. QTL for percentage of carcass and carcass parts in a
broiler x layer cross. Animal Genetics, 42(2): 117-124.

Botestein, D., R.L. White, M. Skolnick and R.W. Davis. 1980. Construction of a genetic linkage map
in man using restriction fragment Irngth polymorphisms. American. Journal of Human Genetic, 32:
314-331.

Bovenhuis, H., H. Bralten, M.G. Nieuwland and H.K. Parmentier. 2002. Genetic parameters for
antibody response of chickens to sheep red blood cells based on a selection experiment. Poultry
Science, 81(3): 309-315.

Buchanan, F.C. and T.D. Thue. 1998. Intra-breed polymorphic information content of
microsatellites in cattle and sheep. Canadian Journal of Animal Science, 78: 425-428.


http://dx.doi.org/10.29252/rap.11.27.116
http://rap.sanru.ac.ir/article-1-1063-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-13 ]

[ DOI: 10.29252/rap.11.27.116 ]

123

10.

11.
12.

13.

14,

15.

16.

17.

18.

19.
20.

21.

22.

23.
24.

25.

26.

27.
28.

29.
30.

...................................................................... 1399 lg 127 o jleis [ omdjl Jlo ool olidgi slosimgy

Charati, H., A. Esmailizadeh, R. Jabari and A. Ayatollahi Mehrgardi. 2014. Mapping quantitative trait
loci affecting leukocytes, body temperature and tonic immobility in Japanese quail. Novin Genetic,
9(1): 57-66 (In Persian).

Churchill, G.A. and R.W. Doerge. 1994. Empirical threshold values for quantitative trait mapping.
Genetics, 138: 963-971.

Davison, F., B. Kaspers, K.A. Schat and P. Kaiser. 2011. Avian immunology (Academic Press).

Ebrahimi, K., G.R. Dashab, H. Faraji- Arough, A. Maghsoudi and M. Rokouei. 2019. Genome scan of
Japanese quail chromosome 5 for detecting of QTLs of growth traits. Animal Production Research, (In
press) (Persian) doi: 10.22124/AR.2019.10859.1333

Esmailizadeh, A.K., A. Baghizadeh and M. Ahmadizadeh. 2012. Genetic mapping of quantitative trait
loci affecting body-weight on chromosome 1 in a commercial strain of Japanese quail. Animal
Production Science, 52: 64-68.

Frost, A.J. and J.B. Woolcock. 1991. Antibiotics and animal production. In: Microbiology of Animals
and Animal Products, New York, NY: Elsevier, pp: 181-194.

Garcia, V., P.C. Gregori, F. Hernandez, M.D. Megias and J. Madrid. 2007. Effect of formic acid and
plant extracts on growth, nutrient digestibility, intestine mucosa morphology, and meat yield of
broilers. Journal of Applied Poultry Research, 16: 555-562.

Gavora, J.S. 1993. Genetic control of disease and disease resistance in poultry. Pages 231-241 in:
Manipulation of Avian Genome. R.J. Etches and A.M. Verrinder-Gibbins, ed. CRC Press, Boca
Raton, FL.

Iranmanesh, M., A. Esmailizadeh, M. R. Mohammad abadi and S. Sohrabi. 2017. Identification of
quantitative trait loci affecting average daily gain and Kleiber ratio on chromosome 5 in an F2
population of Japanese quail. Animal Production Research, 5(4): 12-22 (In Persian).

Jabbari, R., A.K. Esmailizadeh, H. Charati, M.R. Mohammadabadi and S.S. Sohrabi. 2014.
Identification of QTL for live weight and growth rate using DNA markers on chromosome 3 in an F2
population of Japanese quail. Molecular Biology Reports, 41: 1049-1057.

Janeway, C.A. 2001. How the immune system works to protect the host from infection: a personal
view. Proceedings of the National Academy of Sciences, 98: 7461-7468.

Janeway, C., P. Travers, M. Walport and M. Shlomchik. 2004. Immunobiology. Garland Science.
New York.

Kayang, B., A. Vivnal, M. Inoue-Murayama, M. Miwa, J.L. Monvoisin, S. Ito and F. Minvielle. 2004.
A first-generation microsatellite linkage map of the Japanese quail. Animal genetics, 35: 195-200.

Liu, K. and S.V. Muse. 2005. PowerMarker: An integrated analysis environment for genetic marker
analysis. Bioinformatics, 21: 2128-2129.

Lwelamira, J. and A. Katule. 2004. Genetic determination of immune responses to Newcastle disease
virus vaccine in chickens. Bulletin of Animal Health and Production in Africa, 52: 186-197.

Lwelamira, J., G.C. Kifaro and P.S. Gwakisa. 2009. Genetic parameters for body weights, egg
traits and antibody response against Newecastle Disease Virus (NDV) vaccine among two
Tanzania chicken ecotypes. Tropical Animal Health and Production, 41(1): 51-59.

Martin, A., E.A. Dunnington, W.B. Gross, W.E. Briles, R.W. Briles and P.B. Siegel. 1990.
Production traits and alloantigen systems in lines of chickens selected for high or low antibody
responses to sheep erythrocytes. Poultry Science, 69: 871-878.

Metchnikoff, E. 1905. Immunity in infective diseases (University Press).

Miller, S. A., D.D. Dykes and H.F. Polesky. 1998. A simple salting out procedure for extracting DNA
from human nucleated cells. Nucleic Acids Research, 16: 12-15.

Minvielle, F., B. Kayang, M. Inoue-Murayama, M. Miwa, A. Vignal, D. Gourichon, A. Neau, J.
Monvoisin and S. Ito. 2005. Microsatellite mapping of QTL affecting growth, feed consumption, egg
production, tonic immobility and body temperature of Japanese quail. BMC Genomics, 6: 87.
Moradian, H., A. Esmailizadeh and M. Mohammadabadi. 2015. Microsatellite mapping of
quantitative trait loci associated with carcass traits on chromosome 1 in Japanese quail. Animal
Production, 15(2): 89-99 (In Persian).

Navani, N.K., P. Jain, S. Gupta, B.S. Sisodia and S. Kumar. 2002. A set of cattle microsatellite DNA
markers for genome analysis of riverine buffalo (Bubalus bubalis). Animal Genetics, 33(2): 149-154.
Nobakht, A., J. Norany and A.R. Safamher. 2011. The effects of different amount of Mentha
pulegium L. (pennyroyal) on performance, carcass traits, hematological and blood biochemical
parameters of broilers. Journal of Medicinal Plants Research, 5: 3763-3768.

Peterson, A.T., J. Soberdn and V. Sanchez-Cordero. 1999. Conservatism of ecological niches in
evolutionary time. Science, 285: 1265-1267.

Pinard, M.H., J.A. M. van Arendonk, M.G.B. Nieuwland and A.J. Van Der Zijpp. 1992.
Divergent selection for immune responsiveness in chickens: Estimation of realized heritability
with an animal model. Journal of Animal Science, 70: 2986-2993.


http://dx.doi.org/10.29252/rap.11.27.116
http://rap.sanru.ac.ir/article-1-1063-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-13 ]

[ DOI: 10.29252/rap.11.27.116 ]

L — B3 ol 30 pgisns)S 59y » sloslgalagsy (sla,Silis ) eslitel b ool i aiiS S (laolSole ol lSe

31. Ponte, P. and C. Rosado. 2008. Pasture intake improve the performance and meat sensory attributes of
free-range in broilers. Poultry Science, 87: 71-79.

32.Seaton, G., J. Hernandez, J.A. Grunchec, I. White, J. Allen, D.J. De Koning, W. Wei, D. Berry, C.
Haley and S. Knott. 2006. GridQTL: A Grid Portal for QTL Mapping of Compute Intensive Datasets.
Proceedings of the 8" World Congress on Genetics Applied to Livestock Production, Belo Horizonte,
Brazil.

33.Singh, P., S. Kumar, H.N. Singh and D.P. Singh. 2010. Genetics of immunocompetence traits in
Aseel native chicken. Journal of Applied Animal Research, 37(2): 229-231.

34.Sivaraman, G.K., S. Kumar, V.K. Saxena, N.S. Singh and B.M. Shivakumar. 2005. Genetics of
immunocompetent traits in a synthetic broiler dam line. British Poultry Science, 46(2): 169-174.

35.Sohrabi, S.S., A.K. Esmailizadeh, A. Baghizadeh, H. Moradian, M.R. Mohammadabadi, N. Askari
and E. Nasirifar. 2012. Quantitative trait loci underlying hatching weight and growth traits in an F2
intercross between two strains of Japanese quail. Animal Production Science, 52(1): 1012-1018.

36.Uemoto, Y., S. Sato, S. Odawara, H. Nokata, Y. Oyamada, Y. Taguchi, S. Yanai, O. Sasaki, H.
Takahashi, K. Nirasawa and E. Kobayashi. 2009. Genetic mapping of quantitative trait loci affecting
growth and carcass traits in F2 intercross chickens. Poultry Science, 838(3): 477-432.

37.Wijga, S., H.K. Parmentier, M.G.B. Nieuwland and H. Bovenhuis. 2009. Genetic parameters for
levels of natural antibodies in chicken lines divergently selected for specific antibody response.
Poultry Science, 88(9): 1805-1810.

38.Yalcin, S., I. Oguz and S. Otles. 1995. Carcass characteristics of quail (Coturnix Coturnix Japonica)
slaughtered at different ages. British Poultry Science, 36: 393-399.

39.Yeh, F.C., R. Yang and T. Boyle. 1999. POPEGENE. Version 1.31. Microsoft Window-based
Freeware for Population Genetic Analysis, University of Alberta. Edmonton.

40.Zane, L., L. Bargelloni and T. Patarnello. 2002. Strategies for microsatellite isolation: a review.
Molecular Ecology, 11(1): 1-16.


http://dx.doi.org/10.29252/rap.11.27.116
http://rap.sanru.ac.ir/article-1-1063-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-13 ]

[ DOI: 10.29252/rap.11.27.116 ]

Research on Animal Production, Vol. 11, N0. 27, SPFiNG 2020 .........uuu it auniin et et et e e e e e e et e ee aee e eeneennes 125

Mapping of Quantitative Trait Loci for Immunity Traits by Microsatellite
Markers on chromosome 5 in Japanese Qualil

Raheleh Khanegir', Mohammad Rokouei?, Hadi Faraji Arough®, Ali Maghsoudi* and
Gholam Reza Dashab’

1- Graduted M.Sc. Student, of Animal Breeding, Department of Animal Science, University of Zabol
2- Associate professor of Animal Breeding, Department of Animal Science and Bioinformatics, University of Zabol
(Corresponding author: rokouei@uoz.ac.ir)

3- Assistant professor of Animal Breeding and Genetic, Department of Domestic research, University of Zabol
4- Assistant professor of Animal Breeding, Department of Animal Science and Bioinformatics, University of Zabol
5- Associate professor of Animal Breeding and Genetic, Department of Animal Science, University of Zabol
Received: November 11, 2019 Accepted: February 8, 2020

Abstract

Immune traits are very important because of their direct relationship with the growth traits
and the economic value of quail breeding. The purpose of this study was to investigate the part
of the Japanese quail genome in order to detect QTL affecting on immunity traits using a four-
generation crossover design. For this purpose, four strains of A and M Texas, Wild, Italian
Speckled and Tuxedo Japanese quails were mated as reciprocal crossed for creating the first
generation. Then, another generation, including the second, third and fourth generations were
created from the crossing of the first generation hybrid birds. Phenotypic data included traits
related humoral immunity of birds, including T, M and Y immunoglobulins. The third and
fourth generation parents and all birds from the fourth generation parents were genotyped for
three microsatellite markers located on the chromosome 5. QTL analysis was performed by
interval mapping based on regression with GridQTL software. Three adjacent QTLs in the
middle of chromosome 5 for the three IgT, IgM, and I1gY were identified at the positions 13.5,
8.9, and 14.7 cm near to marker GUJ0049, respectively. Therefore, the results showed that there
was at least one gene with a major effect on immunity traits adjacent to the marker GUJ0049,
and adding the information of the mentioned marker genotypes to the statistical models could
improve the accuracy of prediction of breeding values for immunity traits in quail.
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