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Abstract

Objective

Three fecundity genes have been identified, namely bone morphogenetic protein receptor
type 1B (BMPR1B; or activin-like kinase 6, ALK6) known as FecB on chromosome 6,
growth differentiation factor 9 (GDF9) known as FecG on chromosome 5, and bone
morphogenetic protein 15 (BMP15) known as FecX on chromosome X. Bone
morphogenetic protein (BMP) genes are members of the transforming growth factor-beta
(TGF-B) super-family which are multifunctional cytokines with a 2-fold function and are
expressed in a variety of cells. BMPs were originally identified based on their ability to
produce ectopic bone formation when implanted within the soft tissue in vivo. They also
play roles in embryonic development, homeostasis, repairing of various tissue patterning,
cell differentiation, and apoptosis. The BMP15 gene regulates granulose cell proliferation
and differentiation by promoting granulosa cell mitosis, suppressing follicle-stimulating
hormone receptor expression, and stimulating the kit ligand expression; hence, this gene
plays a pivotal role in female fertility in mammals. The aim of this study was to investigate
tissue-specific mMRNA expression profile of BMP15 gene in Raini cashmere goat using Real
Time PCR.

Materials and Methods
Tissue samples (3 repetitions of each tissue) were taken from ovary, uterus, uterine horn,
oviduct, skeletal muscle, subcutaneous fat, heart, liver, lung, kidney, spleen and adrenal

during slaughter at the slaughterhouse from two goats. RNA extraction from tissues and
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cDNA synthesis were performed. Relative gene expression of BMP15 was done applying
Real Time PCR using SYBR Green method. GAPDH gene was used as housekeeping gene.
Pfaffl method was used to analyze achieved data.

Results

BMP15 gene expression in ovary, uterus, uterine horn, oviduct, skeletal muscle,
subcutaneous fat, heart, liver, lung, kidney, spleen and adrenal tissues using Real Time
PCR in studied goats demonstrated that BMP15 gene is expressed only in the ovary tissue

and is not expressed in other studied tissues.

Conclusions

Based on the results of the present study and the results of other researchers, it can be
concluded that BMP15 gene plays an important role in ovary and as a result in fertility,
because in the present study it was found that BMP15 is expressed only in ovary tissue.
Therefore, BMP15 is likely to be essential for female fertility, and the results of this study
provide a basis for future research to describe the role of BMP15 gene as a candidate gene
for better fertility and normal physiology in domestic animals, especially goats.

Keywords: BMP15 gene, gene expression, Raini cashmere goat, tissue

Citation: Mohammadabadi MR, Soflaei M (2020) Tissue-specific MRNA expression profile of BMP15
gene in goat. Agricultural Biotechnology Journal 12 (3), 191-208.

Agricultural Biotechnology Journal12 (3), 191-208.

DOI: 10.22103/jab.2020.16687.1274

Received: September 11, 2020; Accepted: October 21, 2020

©Faculty of Agriculture and Technology Institute of Plant Production, Shahid Bahonar University of

Kerman-Iranian Biotechnology Society.

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

| STERNERNY,



TR,

PR (Moo 5 53LTtoco

Armm,

31,5 BMP15 45 cudly yaiseo MRNA by Jslég

dal.gi.\o:u Lé)m
ol VIYYRAVOYY odli ol olo)S yal ad oKl egiyoliS saSiily (el pole Lisu skl

mrm@uk.ac.ir

(oS 59U gy 9 LBioel laios plojls cole)S plisl b qilie 5 (555l (Bjgel 9 Sliiow 35 pe ol

soflaei_m@yah00.com :_fuel - RVYYFYVAAN z 0l . ol )

VYRR VYo 10y g 0 VYRR VYN tdly o iU

oASe

p95929)5 53) FECG 4 g yx0) GDFO (F pgj909)S c5) FECB 4; 89,20 ALK L) BMPRIB (¢)90; () 4 18
(BMP) gyl Sijsdy90 oo sl 0 ol 0ad (bl (X pgisng,S' 55, FECX 4 Bgje0) BMPIS 4 (0
25 Ktd plp ¥ o Slas b ojslaie ax (glo (S st o Atz (TGF-P) Ly 04 sy 0 9516 o3lgls 368 (slisel
B o cuslS plin Jgase i sl 3 Gyl 1 5o il g bl 2 Jeol 0 BBMP 555 o (e ok glsi
wilises (el (g5losSll pro i (giliogan (i g g 1Dy 0 aizzen Ll Mg alolid G JSB 3 il
JsSdg8 S pome (190,98 03355 e 068 o diglsil,S Sl 5 st (I3 L BMPIS 55l (485 jetgl 5 sk jales
oDty 639,k y3 (owbl (i (5 cnl a9y ol S8 (o wdaiS |y SIS Jobo paleS g piSS cS S Gl S50
Real Time | osliewl L o)y (S5 5,0 BMP15 5 cél aisee MRNA Sl bligy addllas ol Gua )l edle
52 PCR

(s oy Sl e (Sl oy £l o) (lass I (ST 2l o 5l) (8L cladiges t g g Slge
5 9 JSRNA glizcl ad ad g ool 99 51 olS)lis ) )lis plSim 5 48 58 00 5 Jlxbo el (b S 8

4 SYBR Green g, 4 Real Time PCR zSly jl osliewl L BMP15 5 by (aws o)l jae 0 05 plosl CDNA

\RAE
Agricultural Biotechnology Journal; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500


mailto:mrm@uk.ac.ir
mailto:soflaei_m@yahoo.com
mailto:soflaei_m@yahoo.com

Erere—

(\Yiﬂﬂ )'ﬁ'lb Y D)Lo.w NY 0)3.5) ‘_5”31....5 tﬁ)?“?‘“%" Abno

;i Real Time PCR ;I Jols (slaodls Julow g 43550 gl s odlisl 31 58 55 olgie 0 GAPDH (5 a0l cows
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3- Bone Morphogenetic Protein 15
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I- Granulosa cells (GCs)
2 - primary ovarian insufficiency (POI)
3 - polycystic ovary syndrome (PCOS)
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Figure 1. Schematic illustration of bone morphogenetic protein (BMP)15 gene regulation

and actions in the oocyte and surrounding granulosa cells (GCs). (Persani et al. 2014).
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Figure 2. Melting curve of BMP15 gene in ovary tissue of Raini Cashmere goat
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Figure 3. Quality of extracted RNA from one tissue of Raini Cashmere goat on agarose gel
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Figure 4. Amplification curve of BMP15 gene in ovary tissue of Raini Cashmere goat
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Figure 5. Observed bands relating to BMP15 and GAPDH genes on agarose gel in Raini
Cashmere goat. B1 and B2 bands (307 base pair) for BMP15 gene and G1 and G2 bands
(139 base pair) for GAPDHgene.
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