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Abstract
Objective

Estimates show that in the world about 30 million goats and in Iran about five million Cashmere
goat are bred. One of the most important of these breeds is the Raini Cashmere goat. Steroid
hormones perform their physiological functions by regulating the transcription of target genes.
Receptors for these hormones play a role in osteoporosis, inflammation and cancer through
transcription networks. Estrogen receptor (ER) is a transcription factor that mediates the
function of estrogen in many physiological and pathological processes. There are two estrogen
receptors, ESR1 and ESR2, which are located in the reproductive organs. Reproduction rate,
especially fertility, is one of the most important economic traits in animal production and is
regulated by genetic and environmental factors. Therefore, the aim of this study was to
investigate the expression profile of ESR2 gene in different tissues of fluffy goats using Real
Time PCR.

Materials and methods

Sampling of testis, ovarian, uterine, breast, brain, kidney and heart tissues was performed from a
male and a female goat (3 replicates from each tissue). Total RNA was extracted from the
tissues and the quality and quantity of the extracted RNA were evaluated. The cDNA was then
synthesized and Real Time PCR was performed. The GAPDH housekeeping gene was used as a

control. Melting curves were examined and data obtained from Real Time PCR were analyzed.
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Results
The results of Real Time PCR curves and observation of electrophoresis of PCR products on

2% agarose gel showed that ESR2 gene was expressed in testis, ovary, uterine, breast, brain,
kidney, and heart tissues. The highest level of expression was observed in the ovary and then
the brain and uterus and the lowest level of expression was related to kidney, heart and testis

tissues.

Conclusions

According to the results of the present research and the results of other studies, it can be
concluded that ESR2 plays an important role in female fertility, because in the present study it
was found that ESR2 is much more expressed in ovarian tissue than other tissues. Therefore,
ESR2 is likely to be essential for female fertility, and the results of this study provide the basis
for future research to describe the role of the ESR2 gene as a candidate gene for better fertility
and normal physiology in domestic animals, especially goats.

Keywords: ESR2, gene expression, ovary, Raini Cashmere goat

Paper Type: Research Paper.

Citation: Mohammadabadi MR (2020) Tissue-specific mMRNA expression profile of ESR2 gene
in goat. Agricultural Biotechnology Journal 12 (4), 169-184.

Agricultural Biotechnology Journal 12 (4), 169-184. DOI: 10.22103/jab.2021.17011.1284
Received: November 11, 2020. Accepted: December 10, 2020.
Publisher: Faculty of Agriculture and Technology Institute of Plant Production,

Shahid Bahonar University of Kerman-Iranian Biotechnology Society.
© the authors

170

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500



: <5 S3390S 5599 9 g dlxo E\@
IS P Q'L)Kf:/p;h
“ TYYA—51e 2 Saiy 2SI LS TYYA—5Y ilo bl

59, ESR2 15 il Laise MRNA by Jyls

oLlaee LS yaeze

ol COIYAVAYE il o) oo il aad oSl gipglis exSail el pgle ise skl

mrm@uk.ac.ir

WAV 2 bl ol WA/ AV bl s gl

oS

IS Jo 3 (S5 5 ooy osebe @t g Ol 3 9 3 ol e (oo Lt 15 )3 &S o e Lt o gl B
Sg) mgig) waS b Sl sadg el Glageyen il (ly (S5 2 I ul el bl (Sl Gy
SR 2 ey SrD Gkl ggeyen (ul (o pS S5k 4 amd e pbl ]) 385 (Kl sd Ay Sua
090398 3)Shos daly & Cusl (cungig) y951 S (ER) (jgyil 0x5yS i o Wl 285 oloyw 5 Cledl (lgena]
» 4 ESR2 5 ESRL )y 3529 (gl 0S50 sl (315 ol 5 (Soislgaid slosial® 5] gl 3 0950
9 Sl Sllges g ) (oolaidl Slas (p Fare 1 (S «sin)l oheg & cie g5 (e il 0 @Bly (e a5 sl
bz glacdl 3 BSR2 15 Sl hlgn (opp (ioi ool B i 09d oo mlai (Jame 9 (S Jolse bawgs
e Real Time PCR 5l oslazul b o], S8

P oo 1 ) Koy ol Sl g adS o iy (o2 5T iy Sl | 555 wiges gy g dge
A5 by o S s iS5 pbol JS RNA glsaal a5y celacdly (LS5 ¥ cdly o ) a5 plool o s
A5 osletwl S olee 4 GAPDH by 68 5 5l cwiomen .05 1,5) Real Time PCR ¢ sl CDNA
15 plosl Real Time PCR 1 Lols (sloosls oo 5 43355 5 ouy o9 (sla sionio

S ol s do )3 Y 5,1 U5 69y PCR & guame 5984 281 ol ssaliie g Real Time PCR (sla i gl sl
o 9 O3S 53 ol Oliee e sl 03 Ol B g &S e (Ol o3y (PSS aan bl > ESR2

.)yW9ul.9‘¢J§L§Lmu5LdJ]oyfoul»a.lawu:)‘.ofﬁwo.)@bm&)9):w


https://orcid.org/0000-0002-1268-3043

BN,

(\‘”%ﬂ dt’.wuo)’ & b)lo.w AY 0)53) d))g‘.ws L5)9J5&'09$" rﬂbu

s,

Grpl 2 ot 5 ESR2 & 85w g paiie plo @l 5 pols (imgly @l 4 drgi b 35 5 Aol
dU Dgd e by yiim Hls ;00 bl 4 Cuns laess cdl > ESR2 wi asiie pols iagh o o) el
o Cop odi] (slajingg (ly 1) Giegh ol @B 5 Mid (5y9p0 s loodle (655l (sl 25 Jloinl 4 ESR2

ol 03,8 o0l )5 039 4 ¢ Jal Sllgs 15 b (65909058 9 yia0 (695l sl LB 5 S oleie & ESR2 5 i

ESRIL (ohass (sul) (55 52 0f ol 2slS Lol

(g e g3

«siyoliS (559)oiSOan dlxo .3 43 ESR2 O <8l yaike MRNA S blsy (YAQ) Lo yseme d:b]m dlw!
DAY= (F)VY

Publisher: Faculty of Agriculture and Technology Institute of Plant Production,

Shahid Bahonar University of Kerman-Iranian Biotechnology Society.
© the authors

Barazandeh ) cusl edg 3 casl oad al lusl awgs 45 008 loseis lges oplgl 48 Kdkine o Simgsy Sy

Mohammadabadi ) cul oxs ggps 18 Jlo o VY B A 51 el ol 45 3550b ol o bl cpioen (et @l 2012
3L sloeg )5 Jg oo BT gl S 29 4ndle )3 L g gyl )3 5ol ond el (sblly o Sitmgy | g5 (2019
2l gl 32 48 5,8 oo e 11 g sl o SET il > (b1 plgdl bawgs Ll 53 52 9,8 ol 4 25,0 ol 2 cpione |
Moghadaszadeh et al. 2015; Molaei ) cul osis g9 ol 3,5 ol S jl dble y» aleygls ;o
3 ooly oodse g bass lpl 5 g wly Cgabee (o Loyd L o &8 smd e L5 Wyl (Moghbeli et al. 2013
o) oepeweal bl (S (Baghizadeh et al., 2009; Hassani et al. 2010) cwl ()95 9 (60 Jb 3 5,8
Sl )3 39300 (1l (S 5 ol (Askari et al. 2008; Alinaghizadeh et al. 2010) cwl (&l (S5 5 Lol
N5 el #rg slocagyl 5l e 5 S oSS g (Askari et al. 2009) s5i 0 25152 oly Gselee A 290> oS
oS S W Jols e ol By9y sblse (Askari et al. 2010; Shamsalddini et al. 2016) col )l,)
Wliaes g ol 4 o5 s ol galosw 4l pas (oF Gl Brae il cuslie g8 ¢ 2lislBed s 39 YU o

.(Mohammadabadi 2012) c.ul eslgls slazdl 4y SaS g Juzdl sbul ¢ yud 390 peipd! Jow

172

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500



RN,

1744 ¢ g3 sosxo

wamsml,

St o (JoSlo GlapudlSo 1 o)) alald 0956 g dax 5 (mrgig) DNA (gilusilon o cusloas o> (L5
abasd oy a4l wgd i o Hlojed Jske ;5 39350 slay; 4ea (Mohammadabadi and Tohidinejad, 2017)
(Tohidi nezhad et al. 2015) w0 )18 (5,3 55 9 0dg5 |y Jobo 5L5 3590 Joame g N9 o o o)l 5l odlaws
Sl o S0d ol gl JBgels g Jlbjd (55 42 9395 pla 5 ey (S 42 &5 A5 e pasude Jobo e
Slao 0usS S claousign ¢ by ol adls dU (Mohammadabadi et al. 2017) )l 1) 393 polaidl ol
[(Jafari et al. 2016) ol coenl b jlaws Jal Sblges 13 golaidl voe
G2l eSS (sl @l plxl o aswg )3 Lsd o 1g Chgrge 31090 348 b & olaiige)sn
959 )5S SR oty S ol a5 WS e 1) (ol g bawg 1) (licalby (phn byl (m cnl ) S e
as ol lis (2015) Kazuhiro et al. g (¢l .(Mohammadabadi 2020) suS' o s3b 1y 909 b disors
4 (MR) 2595558 gllyim 0235 4595559555 iS5 &1 (GR) 35555,05'55 9IS 033,65 (gl & (ER) gyl (slos 5
Muramatsu .ub e Juas! (59,57 4 (AR) 059,01 03,5 5 (igiofon & (PR) Gastfsn 03,8 dsS)sSoll e
295 Soidp s ulby Ban (o] gy, wa b | a9 il lagigergn o5 Wl (lis (2000) and Inoue
o8 Gy 5 Sl lzil (o > (ugin) (el Bo)b I agygeren cnl ok S &S gygb 4 s o0 ploxdl
szl )b 5l ol 3 gyl (igessn 3,Skas abauly & Cul uagig) 458 Sy (ER) (g sl 08 S o )]
Al ons gly e ays claplil > 4 ESR2 g ESRL )15 3939 50yl 03558 93 ] (8l camusl 9 (S5olgnjud
o 4 ESRL 08 o wulas 1) 35595k0 pouol plaie (slo avn WESR a5 sls olis (2016) Dumasia et al. angh )
s ) JS5) 835 o i |y 15 5 Wncagilesl szl ESR2 S Jlo 53 sl Jib i5ilessnl st 53 (ol
3 558 o5 355 sl o 53 1y Lol dbgese (Slasiald Slgiie osinS 31 o 5 o 31 03pytel a3 S sk
Juate Sglite Jlos L ESR 93 b siilg o laome slogyfasinl | sl 45 Ll 51200 pjsad (ol g5 4 i g A
Yu et al. 2011; ) (ooasio o)) Satimgiy 3l Sdo lgs o 35950 pal o Lol 09l @lysl Sps p3 LESR aulllas g
ot S 55655 o I &8 wiled,S” culs (Zhang et al. 2015; Li et al. 2016; Jahandoost et al. 2017
» dlal Slio o iee 1 (S om0y @ te W Olie )l (Stuer Gliny oy & Culus b ()59
35 IS Lol 035 (s g5 oo (5B K056 ien 3950 s Jamo 5 (S5 Jolss Lawg g Sl Sllss )y
Cal Sglite 3l 5 b 4565 o 13 45 98 oo (6 NT K055 (slo JsSulod 3ass dawsd 4y yocie Sl claan] )3 .03l Jto
3,5 ealatl bl 4 gl ey iol38l gl JsSse sl SSS LUl 5l o)l oo ((Hanrahan and Quirke 1985)

LgaL;;:ié\ Cuod | L cls oS uS & J).éi.o dh’()j ‘_SJL»L.\» ‘_gl)g |Jg).515 O Lbo 5 g 4300 )’] Q\y’u.o aS Cowl 0l JLQM‘ e

173

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500



BN,

(Yyaa Ol & 0 lows VY 5,9.:) Si19WS (5590950 gur dlomo

s,

o.\.’»); O ol adllas LYy C)’-’-‘ G U .cusl ESR2 YIRS O,gl 5l ‘_;i; (CUI etal. 2009) dg05 oalaiw] i

g Real Time PCR jl oslazol b o) (5,8 3 caliseo glacdly ;5 (ESRL) Y (55 5!

————m ( EStrogen ) m=———

Agonist Agonist
Sl i
D4 () EERE (| - G
ESR1 regulates 2 reg'ulated
: e ; || genes are involved
differentiation of y )
; ' in Tubulobulbar
round spermatid p
= Complex formation
into elongated d it
ety and spermaition
down-regulating ESR2 is involved in
genes involved in spermatocyte
spermiogenesis B | apoptosis by
k = y deregulating
v oxidative stress
and anti-apoptotic
genes

Seminiferous epithelium

(Dumasia et al. 2016) Cowgilo pw! )9“0941 9 JI51 Y arglargi SdaoS JuSid > ESR2 il Y JSUS

Figure 1. Role of ESR2

in Tubulobular Complex formation, spermaition and spermatocyte

apoptosis (Dumasia et al. 2016)

L g, g 8190

B3 > o Ay s 5 €55

5 ) o VB (slasissSan o 0xd L (slo &05 (S5 Y 2l pn 5) 25 plod]

RNA zlyscul | Ld 505 Jite —Ae 3,8 4 g 1505 anslis ol OB S50 )3 abol 5 505 oty cogumegl] Jod

One Step RNA oS 5l 55 o 5l b o] RNase b was gias (MR8244 (j5luw) DEPC Ol L Loy don

RNA ¢S 5 coas obj)l lp s eolazel sl 51 IS RNA zlsanl gy (b Swnso <8 ,3) Reagent

'Di Etyhyl Pyro Carbonate

Agricultural Biotechnology Journal;

water
174

Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500



RN,

1744 ¢ g3 sosxo

wamsml,

RerertAidTM H Minus  cuS I .as ooliul (g yiegidg Sl UV g 5,81 U5 (o9, 555995 gy 5l o gl yscial
RNA 5,595,800 Y 59, 5 CDNA s cas (jle,d <8 ,s) First Strand cDNA Synthesis Kit #K1631
5l )S5lel 5l g oyle DNA & Jlas! Sagll 51 6 s jlas DNasel b ows a3l CONA s .05 o3l
s)les L 5-TCACTG AGC CTG GGG TTT CTG-3' ; CGA CTG CGG AAG TGC TAT GAG-3'
o, S5leT 5l s oolinwl ESR2 ()5 (o5b e ¥ askad (i85 (¢l (Cui et al. 2009) NM_001009737 o yiuwd
5'- TAAGTCCCTCCACGATGCCAAAGT-3' 4 5'- CATGTTTGTGATGGGCGTGAACCA-3'
WAl 5 b cads WY asad iS5 ¢l (Ogoreve and Dove 2016) NM_001034034.2 o yiws o)l b
V0 ply PCR LaisTy bl poxs 03 plosl ()] ConnjolSS 8 15 g 4 bS5l el i oslizwl GAPDH
ROX yiJg So /¥ Sy ST yidgySn /0 iy ST yidg Suo /0 oS CDNA ji)g S0 VO Jolis 1i)s o
Slhgime (3,5 bglso Cgs 5l 2 whi b 9 oI gSe ¥V 9 SYBRPermixTaq 1l i)y, See V0
A0 53 adgl cudyuly 292 25 g0 4 PCR sl Ll i) )18 Yo v (05 )55, 0l )3 435" sl b boiogein Sie
5 Jlas] b 10 3, Sl d3y> A0 gl e puly sl cudpuly o Shas (oo Jled cgly) 4ids A elyy o Sl ax
9 4355 ¢y (2002) et al.Pfaffl i) il .6us o)y ©9d lo oo . JSw Fo b cadl ¥o o, Silo a5 )3 50 jiww

5 oozl Real Time PCR 51 fols (ola odls o

(Etar et ]—"":Ttnr get{control- sample)

(Erat :.-'"':Traf: control-sempl) \ ‘-J9‘)9

ratio =
JOC sl (3 JuS b a2 pe 0 5 addlas 3)90 5 PCR (a3jl 5 0 Bref 5 Brarget Jse ) 0l
SoeleeN oy /N N iz glackle bl e cus 4 ESR2 5 Ct 5l GAPDH 5 (sl 1) "Ct 5,85
ol 2ol g del Cund 4 oy AN 28Ty 035L g s ealil 3,5kl Hlbges sl )3 GAPDH 4 ESR2 (¢l y; CDNA

S g b
A260/A280 z5e Jsb » lndigai s Slacl &5 (65 & o391 conlio 5 3kl 0 5] (BRNA cotss
s STy ololyy (Y S3) A5 gy (GBS L e 5 15 oanlin RNA ;5 285 5 18S il 53 5 55 VA-VA oy
Real (cla soxo gl .ub s $0°C clos GAPDH 4 ESR2 (clay; sla,55le] culio Jlasl slo> PCR ¥ lo

1 Threshold cycle
2 Gradiant

175

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500


file:///C:/Users/print/article_A-10-668-1.docx%23پیفافل

BN,

(Y598 yliuno € 0ylowd VY 295) (6559WiS (5590983 gt dlzo

s,

5L can WY ojlul b el GAPDH (5 (dly 9 5L can Y8 ojlil & b ESR2 5 (6l el o oLy calisko
bug GiSly plool (b > S o 50 Couwygls jo5 s e (¥ JS5) 8 a0l iS5 islejl Como g A5 oanliie
dad iS5 ovie gl oled jB 0 alinl b T Liles 4 ST usie &g 4 Real Time PCR oSz

oduawy diliwl do 4y (28 Tly ST 5l ond Al Cuwyeld e ad ol 4 canl S led da pl A Cayyed s diges
) 9 ) I P ol O o 25 B diged

Ll

33815 6oy ouly 555 3 Rl jl ol lySwiw! RNA 1 diged S .Y JSS

Figure 2. A sample of extracted RNA from tissues of Raini Cashmere goat on agarose gel
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Figure 4. Relative expression of ESR2 gene in different tissues of Raini Cashmere goat. K:
kidney, H: heart, B: brain, M: breast, O: ovary, U: uterus and T: testis.
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