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Sequence, structure and function analysis of the protein LiRA: 3607A 2
encoded by the Sheep FecB gene 4H FR: 3G07B [ i
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— RE=: BEIZIEFEENEREHFecBRI LI

1919 &, BAFIL B.Seear {EFRIR /R MNP ERLSEFINE
hisH—HAEZENEE, HEENERIEA— I DEE, Y
{Z£)L J. Seear #1 D.Seear B S EBEDMEIRITIERE, F
LAEUZRYE Far4 /9 Booroola SEFILEE,

1958 &, BRAFNIEAFRIZ=ES T HARAZIR Seears 5B
Booroola F&f 1 RNFH 13 R—far-=Ff—Mar-UEa98F
MR ZM Rk /95 RHY Booroola 48,

1980 &, BRI AIFHFE=1H THIFASTIESE T Booroola £3
EEEENREEIRE, BEANR R ERERART. |
BEEIRKS RN, ZEBZENEREBREA F.

1989 F, ZEREWEMABFHLUFE EmBEREHEN
FecB (B% Fec=fecundity, B=Booroola)




Wild type +/+ Heterozygous +/B Homozygous B/B

Owvulation rate = 1 Ovulation rate = 3 Owvulation rate = 5
Size of ovulatory follicles 7mm  Size of ovulatory follicles 4.5mm  Size of ovulatory follicles 3.5mm
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—. WMRE&=: FecBEREE(L

2001 £E Wilson 2. Souza Z#] Mulsant ZJFREAEI, FecB EREFTENEFE 620G XIE[E
MR 4 BFEIK q22 ~ 23 LB SEEERZMN 1B E[E (bone morphogenetic protein receptor-I1B
gene, BMPR-IB), 5 Booroola Merino ZERIHEIPERG KEX,

BPAER (+/+) a8 (+/B) SHa% (B/B)
Q249 Q249 Q249R
Q249 Q249R Q249R

BMPR-IBEREIRIA746 G ERIRET S4B S R IZE T e R iR



EFE (NCBI) . &ZH (UniProt)

Gene ID Description Gene type Location Exon count CDS
bone
morphogenetic protein chromosome
443454 protein receptor coding 6 17 1509bp
type 1B
UniProt ID Protein Superfamily Family Subfamily Length
Serine/threonine- Protein TKL Ser/Thr TGFB
AOAGP3C o : S
protein kinase kinase protein kinase receptor 502aa
WH?2 : . :
receptor superfamily family subfamily

ol

Sheep Tissue Atlas (Sheep total RNA was extracted from embryonic and adult tlssues)
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=.FHEEXT: WEHIEEXT (Needle)
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YN/-E= 000238/A0ABP3CWH2 2654.0 494/502(98.4%)  500/502(99.6%) 0/502(0%)




9. BLAST: PBLAST (NCBI)

SO0 0o

RecMame: Full=Bone morphogensiic profein receptor fvpe-1B; Short=BLP type-1B receptor, Shoi=BEMPE-1BE;_AliM... Homo sapiens 1015 1015
RecMame: Full=-Bone morphegenetic protein receptor fype-16; Short=BMP type-18 receptor, Shord=BMPE-1B; AllH... Mus musculus 1014 1014
RecMame: Full=Eone morphogenslic prolein receptor fype-16; Short=BMP type-1E receptor, Shor=EMPE-1B, AliN... Gallus gallus 945 945
RecMame: Full=Eone morphogenslic profein receptor fype-14; Short=BMP type-14 receplor,_Short=BMPR-14- AlN... Homo sapiens 743 743
RecMame: Full=Bone morphogenetic profein receptor fype-14; Short=BMP type-14 receptor, Short=BMPR-1A_ARMN. .. Mus musculus 743  T43
RecHame: Full=Eone morphogenetic profein receptor fype-14; Short=BMP type-14 receplor,_Shodt=EMPR-1A_ AltM... Ratius norvegicus 742 742
RecMame: Full=TGF-beta receptor type-1; Shottq4TGFR-1j4liName: Full=Serineffhreonine-profein kinase recepior ... Ratius morvegicus 498 488
RecHame: Full=TGF-beta receptor fype-1; Shodq4TGFRE-1;AltName: Full=ESKZ; AliMame: Full=Transforming_growth. .. Mus musculus 495 485
RecHame: Full=TGF-beta receptor fype-1;_Shotq4TGFR-1JAlMame: Full=TGF-beta fype | receplor, AltName: Full=T... Sus scrofa 490 480
Rechame: Full=TGF-beta receptor fype-1;_Shoq4TGFR-1JAlMame: Full=TGF-beta fype | receplor, Altame: Full=T... Bos taurus 453 485
Rechlame: Full=TGF-beta receptor fype-1; ShodqTGFR-1jAMName: Full=Activin A receplor fype Il-ike protein kinas... Homo sapiens 483 433

Family & Domains’

Domains and Repeats

Domain® 174 - 203 G5 # InterPro annotation -

Domain? 204 - 494 Protein kinase @ InterPro annotation -

Region

Region® 1 - 24 Disordered @ Sequence analysis -

100%
100%
100%
97%
97%
100%
95%
95%
95%
26%
24%

§e|:|uen|::e similarities*

Belongs to the protein kinase superfamily. TKL Ser/Thr protein kinase family. TGFB receptor subfamily.

0.0
0.0
0.0
0.0
0.0
0.0
2e-172
2e-171
J=-169
1e-163
2e-166

93.41%
95.61%
92.23%
T3.73%
T3.93%
T267%
23.93%
23.91%
23.39%
22.36%
23.61%

=02
=02
502
532
532
532
=01
203
=03
438
203

0002381
P36895. 1
0543581
P356394.2
P36395.1
QTEEAT
PE0204.1
Q47291
Q3CD18.1
0456801

P36897 .1



BASKEERARIN (BMPRs) FIK(FARRMER
EFZ8 (TGFRs) BHREFRAN—, [ 20T
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. RGAEM: AEIMTGF- B Z Kk

100

100

X & (MEGA7)

100 - BMR1B HUMAN
100 L BMR1B SHEEP

L BMR1B CHICK
BMR1A BAT

o0 |- BMR1A HUMAN

SEHTEIMRM MOUSE
57— TGFR1 BOVIN
TGFR1 PIG

100 TGFR1 HUMAN
64|  TGFR1 MOUSE
39 L TGFR1 RAT
TGFR2 CHICK

100

—— TGFR2 PIG

- TGFR2 HUMAN
55 [TGFFL? MOLUSE
100 L— TGFR2 RAT

| BMPR2 HUMARN

100 L BMPR2 MOUSE



8. EHS ) : Sheep—Human

Structure?

S h e e p MNo structure information available for ADABP3CWH2

PDB IMDY X-ray 2.05 A AJC 168-502 PDBe - RCSB-FDB + PDBj + PDBsum
Human .
AlphaFold AF-000238-F1 Predicted 1-502 AlphaFold

3MDY--PDBEIERE

SFAREEHS(R1b (BMPR1B)5FKBP12F]LDN-1931898 54
MBI R RIS

FKBP12RATGF-BR{AR (TBRR-1) ZKERALREIERISISET 5, 8
S5BMPRIBR{A4EE, HIHBMPRIBSERIIESEESD.
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7~. EHS%#): Human—Sheep

FKBP12

BFBMPRIBEHTAIZEIIRIBATGF-BRZ{RK
(TBR-) MI=EEISESER-12 (FKBP12) IRk
N—NESIED, EFBMPR1BAJFecBZEL
(Q249R) (A F-GSEEMIEFILASIAZ[E], SATGF-
BRREEMIIEFAIQ2505L EAEXIN, Q250%&E T
5FKBP1253FHEiERYa-CEZNERY Clin,



+. S E S| INEELLEE : PDB (3D-view)

Bone morphogenetic protein receptor type-1B
3IMDY | Model 1 | Instance ASM_1 | A | GLN 84 [auth 249]



+. S ES|EINEENZE : PdbViewer

BooroolaZ8FEAI0Q249REZHMEEBMPR1IB Q2505FKBP12JE R E #E, 138 Y FKBP125BMPRI1BZ[EIRY  EBFAYtE
B{EH, H#MEENEER, SERIYBMPRIBZAEMERIIDHIERIEN,
FTLA, BTLUA9Q249REEZ F1§FKBP12XIBMPRABEMEHIHIEFRERYIME, HiEXYBMPRIBEFRIERCIARISNRIE

b, RESEWEEEEIINE, IETERERERINE. GIN cuwine | ATE A
HME Q 565 fE® R 1076

L RRGRA9.




I\. AIRRE: BAREH

BHiF S A iF % B B R % B A

HERRZE, XIFKH, K8, #A3CE, £

201510594573.6  2015/09/17  FFH Tagman MGBIR4HE |48 FFecBE E S A MR 75 3£ .
q = = ¥, &, ESZR, ®AR, TEWL

fEERE, XIFKA, IKE, #AXE, T4
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Transcriptome Analysis Reveals
Differentially Expressed Genes and
Long Non-coding RNAs Associated
With Fecundity in Sheep
Hypothalamus With Different FecB
Genotypes

Si Chen'r, Xiaofei Guo'#!, Xiaoyun He', Ran Di', Xiaosheng Zhang?, Jinlong Zhang?,
Xiangyu Wang'* and Mingxing Chu'™

and Rural Afais,
f Animal Sciences,

; Labaratory of Animal Genetics, Breeding snd Reproduction, Ministry of Agric
Science, Chinese Academy of Agricultural Sciences, Bejing, China, * Tianin ins

Small-tailed Han sheep, with different Fect genotypes, manifest distinct ovulation rates
and fecundities, which are due to differences in reproductive hormones secreted by
the hypothalamic—pituitary—ovarian axis. Nevertheless, the function of the hypothalamus
against a FecB mutant background on increasing ovulation rate is rarely reported
Therefore, we determined the expression profies of hypothalamus tissue collected
from six wild-type (WW) and six FecB mutant homozygous (BB) ewes at the follicular
and luteal phases by whole-transcriptome seguencing. We identified 53 differentially
expressed mRANAs (DEGs) and 40 differentially expressed long non-coding RNAs (DELs)
between the two estrus states. Functional annotation analysis revealed that one of the
DEGs, PRL, was particularty enriched in the hypothalamic function, hormone-related,
and reproductive pathways. The IncRNA-target gene interaction networks and KEGG
analysis in combination suggest that the IncRNAs LING-676 and WNT3-AS cis-acting
on DRDZ and WINTIB in different phases may induce gonadotropin-releasing hormone
(GnRH) secretion. Furthermore, there were differences of regulatory elements and
WNT gene family members involved in the follicular—luteal transition in the reproductive
process between wild-type (WNT7A) and FecB mutant sheep (WNT98). We combined
the DEG and DEL data sets screened from different estrus states and genotypes.
The overlap of these two sets was identified o select the mAMNAs and IncRNAs that
have major effects on ovulation. Among the overlapping molecules, seven DEGs and
four DELs were involved in the follicular-luteal transition regulated by FecB mutation
Functional annotation analysis showed that two DEGs (FKBPS and KITLG) were
enriched in melanogenesis, oxytocin, and GnRH secretion. LINC-219386 and IGF2-
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Identification of Prolificacy-Related Differentially Expressed
Proteins from Sheep (Ovis aries) Hypothalamus

by Comparative Proteomics

Zhuangbiao Zhang, Jishun Tang, Ran Di, Qiuyue Liu, Xiangyu Wang, Shangquan Gan,
Xiaosheng Zhang, Jinlong Zhang, Wei Chen, Wenping Hu,* and Mingxing Chu*

Reproduction, as a physiologically complex process, can significantly affact the
development of the sheap industry. However, a lack of overall understanding
to sheep fecundity has long blocked the progress in sheep breeding and
husbandry. In the present study, the aim s to identify differentially expressed
proteins (DEPs) from hypothalamus in sheep without FecB mutation

in two I groups: poly (PF) versus r 15 (MF) sheep at
follicular phase and polytocous (PL) versus monotocous (ML) sheap at luteal
phase. Totally 5058 proteins are identified in sheep hypothalamus, where 22
in PF versus MF, and 39 proteins in PL versus ML are differentially expressed,
respectively. A fi ysis Is then including Gene

Ontology and Kyoto Encyclopedia of Genes and Genomes pathway analysis to
reveal the potential roles of these DEPs. The proteins ENSOARPO0000020097,

ENSOARPO00000067 14, growth hormone (GH), histone

deacetylase 4 (HDAC4), and 5'-3' exoribonuclease 2 (XRN2) in PF versus

MF, and bel-2-associated athanogene 4 (BAG4), insulin-like growth factor-1
recaptor (IGFR), hydroxy 11-beta dehydrog 1 (HSD11B1),

and transthyretin (TTR) in PL versus ML appear to modulate reproduction,
presumably by influencing the activities of gonadotropin-releasing hormone
(GnRH). This study provides an alternative method to identify DEPs associated

with sheep prolificacy from the hypothalamus. The mass spectrometry
data are available via ProteomeXchange with identifier PXD013822.

1. Introduction

The achievement of reproduction is
an essential but complex process in-
volving the central nervous systern and
endocrine  activities, especially  those
involving hormones released from the
hypothalamic-pituitary-gonadal = axis!'l
The hypothalamus, as a critical organ in
this axiz, initiates the reproductive pro-
cess through a gonadotropin-releasing
hormene (GnRH) signal, which then
travels to the pituitary, where follicle-
stimulating hormone and  luteinizing
hormene are induced to function in
both the ovary and testis, enabling the
synthesis and release of ovarian estradiol
and testicular  hormone. faciliting
folliculogenesis and spermatogenesis,
respectively, and maintaining the func-
tions of corpus huteurn®! Numerous
studies involving GnRH and several neu-
roendocrine factors, such as kisspepting
and neurokinin B, known to be related
o GnRH releasel® have been widely
studied. Furthermore, some metabolic

7. Zhang, Dr. |. Tang, Dr. B Di, Dr. Q. Liu, Dr. X. Wang, Dr. W. Hu, Prof. Dr. ). Tang

M. Chu Institute of Animal Husbandry and Veterinary Medidne
Key Laboratory of Animal Genetics and Breeding and Reproduction of Anhui Academy of Agricultural Sciences
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