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Table 3. Descriptive statistics of egg production treats

n,.‘x.: .\.Jy Sl L;O.:..oy ‘_gl.cm)l.c’l -y Jab

(p5) w55 5395 05 (p5) w5 o9l 0js (p5) w55 0139 Sle 59 2las
TAva/A VYA VEIV VY ke
IR N4 -/¥ VA SE
VeoolN SYIY £EIA YW aueS
YEEY/Y A 10 Mo ay ik

T e B
Sy g eadi 515 50 gadlae ma » Jb 4 b
sl 023,515 ey cnl 3 )k o)

s aw bl sile dyen 5 GbJly @b

A by G LKl o),oAJ SNP o5l S eglate
SNP (v JS3) oy ol (G211A) IV asels'ys 4o
&S il J1,8 HSP70 (5 jisegy anl )3 oads sdalie

_Lﬂﬂmm

L TN

]\LNL

T =

/\/\/\/\/\A/ ALY

<

‘5‘): M}iw dhb f‘)fg;g%)&” HE HSP70 Q) Lgc..\.‘fi )MSJ dwb calises d.).:b dllbﬁ] 9 J.uoi J.v)fl J) )J}@.) uz” -\ J&J)
(GleA) HSP70 5 YV Cuxdso 1> (sa56ilSe SO i S
Figure 1. a Polyacrylamide gel image and different band patterns of the amplified of HSP70 region. b: Sequence
electropherograms for one SNP at the amplified HSP70 region, (G211A)

u9ﬂa.a JJTG Jﬂ &S L odsline w;d‘b(p< '/'Q)
255 0js Nl 5 035 0dgl 0jy Clao asug Sl
Adbier o9 slaygeldy:

oS ol yolis o igs W e Ll Oladss
>y |y 0F Ol Ol Slgice 0 o Goigesyn dilaie
(¥2) Sludl b (YXA) Sllgs 3> Colgid puusd 4 joxio g
ol 3 0ad SIS e o e il cnly L 258
lio Lilie o asliS 56 HSPT0 oly p adllas
ol (YA) ohlen g 52y s i 1) o)l b lasye (oui9id
L o cSluygl 4l o HSP70 5 by lee oS 250D
Jol,j')l oslo ‘_'J|9,.> ‘}wb AJ9J » F)'f.!“"l d)‘xg;j WLE
2, (gyld gime

Sl G I @ cans (4 0V ) A I

Slolyd oy 2l LS addllas 3y50 Cumes )d (g i
GG i 9392 (A AVI-) AA (uigis & bgrpo (si
5w (8 Jia) o olis 1y s e (1 ¥))
255 lio y HSPTO 5 (slaalighla il syl s
L}" O d)b@m ]ol.u] a5 b LJ Lis 096199) p}U
23 3929 155 JS ()9 9 595 @59 A g b ulishle
S yba GG gy b slagygaldy (P +/-0)
P55 0395 (159 9 55 A lapygaliy ple b awlie )
AG 3 GG slacuig; a1 (Y Jgao) wadly (oyndn
ogMedy MBI Heie Olas p Wl o (g)b dre gl
A edalie pols adllas 3 (gady 055 (459 (eSSke


http://dx.doi.org/10.29252/rap.9.21.113
https://rap.sanru.ac.ir/article-1-878-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-07 ]

[ DOI: 10.29252/rap.9.21.113 ]

ANV

HSP70 5 09551 5 )590900 (199 (MSKbaiy (g2

HSP70 ) sy sl (ioady Sl (Jhms ol ) Slaje Jilis (ke dulio -F Jga
Table 4. Comparison of LS-Mean of (+ se) reproductive Traits for HSP70 genotypes

Slaw
w55 035 0y o 0 0is (05) 059 05 xSike 55w Sl 2bgs;
() (r5)
FARYAT (2V-FIV0) VYIAR (E-/¥T) VEIVE (£-/74) -/ (£V/¥A) A AA
R AT FATSIARY) VOIYY (2V/Y) (EVYF) v8/T 55/ 2(£51Y-) A GG
YAV (£YY /Y5 (EVYY) VYITY (£+/A%) VS/EA 00/ P(£F/Y) W AG
SR LJ¥Ya <Ay -1y Pvalue

wanl Bl gy SO o bl (YY) o )Kes
2 el & byrpe Ol g pyeal LHSPTO (5 y95909
5 citle > HSPTO b Jds & 1, 5 cslagl
Sipl gaw g it cld 4 bape lagudyn
9 o & @lagiagh alex iy agigls el
o i)S pbsl jobo )5 HSPT0 (j ouiiS' oS oy
Gilises cladl3 2365 cladrsy ;5 HSPTO oo L
C276G 4 A258G iliseo ias 35 31 oLt & cun
aS (Vo) o)l 2g39 HSP70 5 oauSas” (gadlaio
L HSP70 L g duin 88 3L 55y sl (Sae
(Fr) ohlfen 5 SOl (V) 1 5 o oo Jlb
oo ghaw g HSPTO o5 ol om wob plas
o33 2929 ()l e LU L )3 gt ysS
ghe P9 grl & el pasuie 500 adlee
ol 035 HSPTO s gile Yhial (593 3 (9595595
ool i b 09yt aw 4l 4 4295 L (3
s 85 2l elge 51 (o lgion ol 3yl e L)
2D ubgl eyl bylus 40 1) HSP70 (b 4 ole
o polle psbar BNy (ST Ll > Bl
e ploj Sde g @ad b 1) syl @By ) (xwy
5 Y] liosial @olys ol anll 5 S e a0
b 3o oIl WSTie gt 5 S)j clads
oids s & b uSg y 5l cdsles 0 HSP70 L350 (YFa)
2 Sl (V8) (538055 oyl Ly 5> o] (onle
SlopBan bis 35 5 sl sledls ol il
Slgi e Erepss Cole M 13 155 (Gmesdll) (lojdd
039 9 31 1 o5 ool GNP 136 (el (6,50 sy
W P XN P INTY

S 5 B ey ¥ LS 4 i il adlas
Jlod slaygels )3 HSPTO (] y55090 45 ;> SNP
S)ire b)) gl nl jl Jobs @mls A glpl (20
035 JS iy 9 ol Slav g 0 ol slacelbshls o
Cdo 50 o gl B colishla b (slaygalfs oS ol lis
w)b Wdg geliyy plo Sl e (g LB jsboar 9250
E55 & 4298 by 059 (g 5 S Cdo b o ol bl
‘ewyp D9 ‘_'”41593 Caxod )d 04l sdalio d'\fb USV..J)
P55 Mg Clie p J5e 0f S5 plyea ol Sl Ol
s 0yb0 Syl sloaelisy (o315 Mol sladsliy

(<o 140) Canl Iy pizo glds 3925 pas sidd (LS (gt b ) il Cig s

ol Olie &5 835 (155 (A) ghlSes 5 bl

hols dg) JLliol glaJobos > (b Loy > HSP70
i Joxd SS9 it 93 3 03le gl b9
Ol &S 480 o il Gladss e o lis 1y (o)l gne
Coggl sladslo > Gl ol cod o) ol ol
b opl 3 o5 bl Bl (w2g B Hgba S
2 HSPT0 136 (YF) ad b 1) ols> pgpb 2oy
o A lge 5 (VF) o loliimg ) et JolS
sy 0D by |y (Jreldg s g LS 3 )Slee
Sy Olio 5 o mlo ot 4 HSPT0 IS5u
CG (g &8 ab (i dr g 5 olo)S (i Jobo 5
Al 1) oyl cle g (559068550 (o pike YVF Cubge )
Slpiee on b bl o5 asle 1Koy slaphy
&P 9 ok b F ol Cogigegn 4ol 5> oad oanlis
HSP70 a5 sy oo jlas &y cpuizmed (YY) )1 0929 (s
Jlail 3 1y oSl il g (plolid Jas p iyl o 1
ey opl 4 () S e 6,5oske Camgyl ok b
ly ot i Bilgi o HSP70 oS sl 0030)5 yasidio
Ol & Canl 0as ol (Y0) WS iyl 8 juiSSleo 3
2 ok o5 Sl o HSPTO (7 h5ige95 4l 5
o oy Ll ) wib il s LS
2 bogase AS) ey 0 (Sl Sed SnSsn
2 peliaoyd jobdy opl &5 a3 5 x> e
9 g0 (§)188 55 Ll il cage g 03908 I (o)l 05T
O9lsr g9y p Rl Gipgh OB L by g,y (V0)
freitins duglie (el a5 cpl 9 48,55 ©j90 (158
Sl lSone g p lidos Ll )5S eald @l ol
b sl ;> HSPTO ygisags oy 5> o1 osnlio
Jed jl teddg clas ) b ISdae ool jb gxe 550
E5 9 V) 23 el S (V1) £ 03 Eob (3 5 09
9 i Gingh  éle pastie (V) o 53 (]
05 oy 3 el cuns 4 slacaighle (V) ol e
Py p @YU Jidxz I gigegn 4t > HSPT0
olile 5 ol gl )0 ()95l £ Cato g Oy
(00) oy Kad 5 Sinlgn yeizan Cbld (6o sine bl
HSP70 5 0-UTR apb JKoxs o 555 i)lS
S5 315 bloyl Sb )3 S g (il 2o b
ol aggean anl d ead cdl JShas S0y adlas
Fhaml (YY) 25 (5155 550 o5 13 (5y9)k Slao ()5

1- Urogenital system


http://dx.doi.org/10.29252/rap.9.21.113
https://rap.sanru.ac.ir/article-1-878-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-07 ]

[ DOI: 10.29252/rap.9.21.113 ]

WY WAY b VY oled /ots Jlo (ools lidgs sloingy

&l

1. Bailes, SM., J.J. Devers, J.D. Kirby and D.D. Rhoads. 2007. An inexpensive simple protocol for DNA
isolation from blood for high-throughput genotyping by polymerase chain reaction or restriction
endonuclease digestion. Poultry Science, 86(1): 102-106.

2. Banks, A., M.L. Looper, S. Reiter and C.F. Rosenkrans. 2007. Identification of single nucleotide

pc_;IKmorpmsms within the promoter region of the bovine heat shock protein 70 gene and associations

wit J)regnancy. Journal of Animal Science, 85: 12-13. ) ) _ _
3.Bai, Y.JB., Y. Zhang, Y.L. Xue, G. Peng and M.Y. Chen. 2015. Differential expression of CYB5A in
Eg(l g)esisagczi European pig breeds due to genetic variations in the promoter region. Animal Genetic,

4. Basirico, L., P. Morera, V. Primi, N. Lacetera, A. Nardone and U. Bernabucci. 2011. Cellular
thermotolerance is associated with heat shock protein 70.1 genetic polymorphisms in Holstein
lactating cows Cell Stress and Chaperones, 16(4): 441-448.

5. Blokhuis, H.J., T. Fiks-Van Niekerk, W. Bessei, A. Elson, D. Guemene, J.B. Kjaer, G.A. Levrino,
C.J. Nicol, R. Tauson, C.A. Weeks and H.A. Van De Weerd. 2007. The LayWel project: welfare
|1r8£JI ilclaitlions of changes in production systems for laying hens. World’s Poultry Science Journal, 63:

6. Burkat, V., H. Liu, K. Bellmann, D. Wissing, M. Jaéttelaand M.G. Cavallo. 2000. Natural resistance of
human beta cells toward nitric oxide is mediated by heat shock protein 70. Journal of Biological
Chemistry, 275(26): 19521-19528.

7. Chen, B., T. Jia, R. Maand B. Zhang. 2011. Evolution of hsp70 gene expression: arole 10.for changes
in AT-richness within promoters. Public Library of Science, 6: €20308.

8. Dang, X.Y., W.W. Chu, H.C. Shi, S.G. Yu, H.Y. Han and S.H. Gu. 2015. Genetic variantsin ABCA1
promoter affect transcription activity and plasma HDL level in pigs. Gene, 555(2):414-420.

9. Davis, K.A., J.B. Schmidt, R.M. Doescher and D.G. Satterlee. 2008. Fear responses of offspring from
divergent 9uall stress response line hens treated with corticosterone during egg formation. Poultry
Science, 87 1303-1313. ) ) )

10. Deb, R, B.U. Sgjjanar, S. Mesh-Singh, R. Singh and G. Sengar. 2013. Promoter variants at AP2 box
region of Hsp70.1 affect thermal stress response and milk production traits in Frieswal cross bred
cattle. GENE, 532(2): 230-235.

11. Gade, N., P.K. Mahapatra, A. Sonawane, V.K .Singh, R. Doreswamy and M. Saini. 2010. Molecular
(iggréla%er;zation of heat shock protein 70-1 geneof goat (Capra hircus). Journal of Molecular Biology,

» [ PP.

12. Gan, JK., L.Y. Jiang, L.N. Kong, X.Q. Zhang and Q.B. Luo. 2015. Analysis of genetic diversity of
the heat shock protein 70 gene on the basis of abundant sequence polymorphisms in chicken breeds.
Genetics and Molecular Research, 14(1): 1538-1545.

13. Glvenc, M., H. Glven, F. Karate, D.A. Aygun and S. Bekta. 2002. Low levels of selenium in
miscarriage. Journal of Trace Elementsin Experimental Medicine, 15: 97-101.

14. Hooper, P.L. and J.J. Hooper. 2005. Loss of defense against stress: Diabetes and heat shock proteins.
Diabetes Technology and Therapeutic, 7: 204-208.

15. Huang, S.Y., M.Y. Chen, E.C. Lin, H.L. Tsou, Y.H. Kuo, C.C. Ju and W.C. Lee. 2002. Effects of
single nucleotide polymorphisms in the 5-flanking region of heat shock protein 70.2 gene on semen
qu itty in boars. Animal Reproduction Science, 70: 99-109.

16. Ghaffari, M., M. Sadeghi, A. Nejati-Javaremi, M. Moradi-Shahrebabak and R. Fargji. 2012. Study of
pol mog%hlsm in the bovine HSP70 gene promote and its association with conception rate in Holstein

Sarabi breeds. Journal of Agricultural Biotechnology, 5(4): 83-95 (In Persian).

17. Liang, H.M., D.Y. Lin, Y.D. Hsuuw, T. Huang, H.L. Chang, C.Y. Lin, H.H. Wu and K.H. Hung.
2016. Association of heat shock protein 70 gene pol ymorphisms with acute thermal tolerance, growth,
and egg production traits of native chickensin Taiwan. Archives Animal Breeding, 59(2): 173-181.

18. Mariani, M.L., M. Souto, M.A. Fanelli and D.R. Ciocca. 2000. Constitutive expression of heat shock
proteins hsp25 and hsp70 in the rat oviduct during neonatal devel opment, the oestrous cycle and early
pregnancy. Journa of Reproduction and Fertility, 120: 217-223. o

19. Matwee, C., M. Kamaruddin, D.H. Betts, P.K. Basrur and W.A. King. 2001. The effects of antibodies
t802 ge% shock protein 70 in fertilization and embryo devel opment. Molecular Human Reproduction, 7:

20. Mazzi, C., O. Aparecido, J. Ferro, F. Tiraboschi, M. Ferro, V. Savino, A. Coelho and M. Macari.
2003. Polymorphism analysis of the hsp70 stress gene in Broiler chickens (Gallus gallus) of different
breeds. Genetics and Molecular Biology, 26(3): 275-281.

21. Morimoto, R., I. Kline, M.P. Bimston and D.N. Cotto. 1997. The heat-shock response regulation and
function of heat-shock proteins and molecular chaperones. Essays in biochemistry, 32: 17-29.

22. Nascimento, JM., L.Z. Shi, J. Tam, C. Chandsawangbhuwana, B. Durrant, E.L. Botvinick and M.W.
Berns. 2008. Comparison of glycolysis and oxidative phosphorylation as energy sources for
mammalian sperm motility, using the combination of fluorescence imaging, laser tweezers and real-
time automated tracking and trapping. Journal of Cellular Physiology, 217: 745-751.

23. Nikbin, S., JM. Panandam, H. Yaakub, M. Murugaiyah and A.Q. Sazili. 2014. Novel SNPs in heat
shock protein 70 gene and their association with sperm quality traits of Boer goats and Boer crosses.
Animal Reproduction Science, 146(3-4): 176-181.


http://dx.doi.org/10.29252/rap.9.21.113
https://rap.sanru.ac.ir/article-1-878-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-07 ]

[ DOI: 10.29252/rap.9.21.113 ]

VYA et s s SRR SRR RS R R RS SRR RS RS RRR R R R AR SeRseste HSP70 5 59551 9 y9909p (o (JSbnin wyp

24. Pennarossa, G., S. Maffei, M.M. Rahman, G. Berruti, T.A. Brevini and F. Gandolfi. 2012.
Characterization of the constitutive pig ovary heat shock chaperone machinery and its response to
acute thermal stress or to seasonal variations. Biology of Reproduction, 16, 87(5):1-19.

25. Pitts, G.R., O. Youngren, M. Phillips and R.E. El Halawani. 1996. Photoperiod mediates the ability of
serotonin to release prolactin in the turkey. General and comparative endocrinology, 104(3): 265-272.

26. Radons J. 2016. The human HSP70 family of chaperones: where do we stand? Cell Stress and
Chaperones, 21: 379-404.

27. Raufian, P., J. Shodja Ghyas, R. Jafari, G. Moghaddam and A. Javanmard. 2018. Identification of
Genetic Variation in two Candidate Genes of TLR2 and TNFo and its Association with Mastitis in
Holstain Cattle. rap Journal of Research on Animal Production, 8(18):147-154.

28. Riou, C., M. Saint-Dizier and N. Gerard. 2015. 146 Sperm Storage: Expression OF Progesterone
Receptor, Structural Protein, AND Heat Shock Protein In the avian oviduct. Reproduction Fertility
and Development, 28(2): 203-230. ) ) _

29. Ritossa, F.A. 1962. New puffing pattern induced by temperature shock and DNP in drosophila
Cellular and Molecular Life Sciences, 18(12): 571-573.

30. Rivera, R.E., V.L. Christensen, F.W. Edens and M.J. Wineland. 2005. Influence of selenium on heat
shock protein 70 expression in heat stressed turkey embryos (Meleagrisgallopavo). Comparative
biochemistry and physiology Part A, Molecular and integrative physiology, 142(4): 427-432.

31. Rozen, S. and H.J. Skaletsky. 2000. Krawetz S, Misener S (eds) Bioinformatics Methods and
Protocols: Methods in Molecular Biology. Humana Press, Totowa, NJ, pp: 365-386.

32. Rosenkrans, C.H., JR.A. Banks, S. Reiter and M. Looper. 2010. Calving traits of crossbred Brahman
cows are associated with Heat Shock Protein 70 genetic polymorphisms. Anima Reproduction
Science, 119: 178-182.

33. Sadeghi, M., M. Moradi Shahr Babak, G. Rahimi Mianji and A. Nejati Javaremi. 2010. Effect of
STAT5A Gene Polymorphism on Milk Production Traits in Iranian Holstein Bulls Journal of
Research on Animal Production, 1(2): 37-44.

34. Shi, W., G. Xu, C. Wang, S.M. Sperber, Y. Chen, Q. Zhou, Y. Deng and H. Zhao. 2015. Heat Shock
70-kDa Protein 5 (Hspab) Is Essential for Pronephros Formation by Mediating Retinoic Acid
Signaling. Journal of Biological Chemistry, 290: 577-589.

35. Spinaci, M., S. Volpe, C. Bernardini, M. De. Ambrogli), C. Tamanini and E. Seren. 2005.
Immunolocalization of heat shock protein 70 (Hsp70) in boar spermatozoa and its role during
fertilization. Molecular Reproduction and Development, 72: 534-41.

36. Solomon, S.E. 2002. The oviduct in chaos World’s Poultry Science Journal, 58: 41-48.

37. Tan, H.,, Y. Xu, J. Xu, F. Wang, S. Nie, M. Yang, J. Yuan, RM. Tanguay and T. Wu. 2007.
Association of increased heat shock protein 70 levels in the lymphocyte with high risk of adverse
g:ra%gnancy outcomes in early pregnancy: a nested case-control study. Cell Stress Chaperones, 12: 230-

38.Yu, S, J. Liao, M. Tang, Y. Wang, X. Wei, L. Mao and C. Zeng. 2017. A functional single nucleotide

Bol ymorphism in the tyrosinase gene promoter affects skin color and transcription activity in the
lack-boned chicken. Poultry Science Journal, 96(11): 4061-4067.

39.Yin, J, J. Xie, S. Liu, H. Zhang, L. Han, W. Lu, Q. Shen, G. Xu, H. Dong, J. Shen, J. Zhang, J. Han,
L. Wang, Y. Liu, F. Wang, J. Zhao, Q. Zhang, W. Ni, H. Wang and G. Cao. 2011. Association
between the various mutations in viral core Promoter region to different stages of hepatitis B, ranging
cl)g E<';\&5y1)mgtlog1zar[|c carrier state to hepatocellular carcinoma. The American journal of gastroenterology,

40. Zhang, W., X. Xiao, JK. Gan, X.Q. Zhang, L.N. Kong and Q.B. Luo. 2015. Characterization of
HSP70 and its expression in tissue: correlation with physiological and immune indices in goose
(Anser cygnoides) serum Genetics and Molecular Research, 14(4): 12288-12298.


http://dx.doi.org/10.29252/rap.9.21.113
https://rap.sanru.ac.ir/article-1-878-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-07 ]

[ DOI: 10.29252/rap.9.21.113 ]

Research on Animal Production, Vol. 9, NO. 21, AULUMN 2018 ........ouvitirt ittt et e e e et et e e e neans 119

Investigation of Polymor phismsin Promoter and Exon Regions of HSP70 Gene
and Their Associationswith Reproduction Traits of Indigenous Turkeys of Iran

Niloofar Rastidoust®, Saeid Nikbin? Bahman Navidshad® and Ghorban Elyasi*

1 and 3- M.Sc. Student and Associate Professor, Department of Animal Science, University of Mohaghegh Ardabili
2- Assistant Professor, Department of Animal Science, Mohaghegh Ardabili University
) ) _ (Corresponding author: snikbin@uma.ac.ir) B
4- Trainer of Animal Science Department Agricultural Jahad Research Center, East Azarbaijan
Received: January 27, 2018 Accepted: September 22, 2018

Abstract

Hest shock proteins of 70 kDa (HSP70) are a natural protector of the cell during hest stress
through maintaining cell homeostasis and preventing proteins from denaturation, especialy in
stressed conditions. In addition, HSP70 widely influence growth and reproduction traits. The
present study objected to identify polymorphisms in regions of promoter and part of exon 1 of
HSP70 gene and their association with reproductive traits in indigenous turkeys of north-
western Iran. The blood samples of 193 turkeys recorded for reproduction traits, were taken and
after DNA extraction, promoter and exon 1 regions were amplified. Various haplotypes were
identified by SSCP method and their association with the traits in the turkeys analyzed. The
results of this study identified 3 different pattern in the investigated regions of the HSP70 gene.
Sequencing the different hapl otytpe pattern revealed a single nucleotide pol I}I/morphlsm (SNP) in
211bp. The Stetistical analysis of the effect of the genotypes of HSP70 on the reproduction traits
showed that the GG ?enotype of this é;ene had a significant association with higher egg number
and total egg mass of turkeys. Regarding the effect of the HSP70 gene as an effective gene on
the reproductive traits of the indigenous turkeys, it can be used in breeding programs to improve
reproductive traits and egg production in the indigenous turkey population.

Keywords: Candidate gene, Polymorphism, Heat shock proteins, Egg production, Single
nucl eotide polymor
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