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Abstract: GDF-8, IGF-I, IGF-III, IGF2R, IGFBP2, and GHR are candidate genes affecting important economic trait in
chicken. The putative microRNA target sites of 3’ untranslated region of these genes were identified by means of specialized
algorithms (miRanda and TargetScan), and the candidate SNPs located in the microRNA target region were also identified.
Approximately 125 candidate SNPs were found throughout the 26 putative microRNA target regions in six gene 3'-UTR.
Among the 125 SNPs, 47 were located in the microRNA targets, 44 and 35 were located in 5 &ind 3 flanking regions which
equalled to the size of the given target. Twelve of the 47 candidates were located in the match of the microRNA seed. These
SNPs, which were located in the match of the microRNA seed and 3 ’ flanking regions may affect microRNA regulation and

contribute to poultry phenotypic variation.
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Table 1 Genes and their sizes of 3'UTR

UTR GenBank
Gene Length of UTR (bp) GenBank accession number
GDF-8 1186 AF346599. BU331995.1. BU207020.1. BU281944.1. NW_001471728.1
snp.35.12.57828.D.1 . rs14597121snp.35.12.57910.1.1 . rs13738332 . rs13738333 .
rs13738334., rs13738337. rs14597122. rs13738335. rs13738336. snp.35.12.58058.S.1.
rs13738338 . 1s13738339 . snp.35.12.58061.S.1 . snp.35.12.58092.1.2 . rs15823859 .
snp.35.12.58098.S.1. snp.35.12.58026.S.1. snp.35.12.58031.S.1. snp.35.12.57931.S.1.
snp.35.12.57932.S.1. snp.35.12.57937.S.1. snp.35.12.57941.S.1
IGF-1 98 NM_001004384.1. NW_0014715. gnlti22704. gnlti25744¢gnlti28147. gnlti28164.
enlti28890. AADNO020063. BU454475.1. CT485883.1
IGF-11 618 XM_421026 -~ AADNO02030383.1 - NW_001471698.1 . AMO064994.1 . BU244503.1 .
BU436879.1. BUI121649.1. BU290172.1. BU288066.1. ti|]261839791. ti|287828189.
ti[289713937. 1i|224946701. ti|141277606. ti|293316791. ti[227186130
IGF2R 1320 NM_204970.1. NW_001471668.1. BU326410.1. BU314657.1. BU215805.1. BU424027.1.
BU427952.1. BU477982.1. BU454352.1. BM440134.1. BU474673.1. BU246144.1.
BU463745.1. RS16264958. BU467821.1. BU296639.1. BU461826.1. BU413097.1.
BU241209.1. RS16264959. BU262739.1.
IGFBP2 2136 NM_ 205359 . NW_001471733.1 » AADNO02016811.1 . BU249659.1 . BU265616.1
BU273389.1. BU219057.1. CN224426.1. BU362924.1. BU401541.1. BI391593.1.
BU376267.1. BU274028.1. BU379304.1. BU134073.1. BU279869.1. BU342328.1.
BU414549.1. BU458116.1. BX540363.3. BX540427.3. CO762730.1.
GHR 338 NM_001001131. NW_001471443.1. BU144131.1. BU201091.1 CN236928.1. BU451599.1
Lin-41 2679 DQI117917
1.5 MicroRNA SNP gga-miR-125b  gga-miR-15b  gga-let-7
microRNA 5% GDF-8 6 26 ’
3 - GDF-8 gga-miR-27(68~90) gga-miR-29 IGF2R
SNP [23] gga-miR-211 gga-miR-204
2
3'UTR SNP microRNA “Seed”
r
Fisher’s , 2.2 MicroRNA SNP
7 bp IGFBP2  gga-miR-16 gga-miR-15a  gga-
1.6 MicroRNA miR-15b ,
[24~26] , http://www.  SNP
chick.manchester.ac.uk/ microRNA 3 , 23 microRNA 18
s microRNA ’ 9
IGFBP2  gga-miR-130a
T
2 microRNA
21 37UTR microRNA 2.3 MicroRNA SNP
2 , miRanda(1.0) Targetscan IGF-1 gga-miR-181 57
, 51 microRNA 25 bp( ) 57
Lin-41 25 , GHR SNP
microRNA Lin-41 4 , 125 SNP ,


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=25375569&dopt=GenBank&RID=ES4EW1ER012
http://www.ncbi.nlm.nih.gov/SNP/snp_ss.cgi?ss=25778806
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?db=chicken_9031&na=1&gnl=gnl%7CdbSNP%7Crs13738337&RID=ES3VFMVY014&QUERY_NUMBER=1
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?db=chicken_9031&na=1&gnl=gnl%7CdbSNP%7Crs14597122&RID=ES3VFMVY014&QUERY_NUMBER=1
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?db=chicken_9031&na=1&gnl=gnl%7CdbSNP%7Crs13738336&RID=ES3VFMVY014&QUERY_NUMBER=1
http://www.ncbi.nlm.nih.gov/SNP/snp_ss.cgi?ss=25778813
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?db=chicken_9031&na=1&gnl=gnl%7CdbSNP%7Crs13738338&RID=ES3VFMVY014&QUERY_NUMBER=1
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?db=chicken_9031&na=1&gnl=gnl%7CdbSNP%7Crs13738339&RID=ES3VFMVY014&QUERY_NUMBER=1
http://www.ncbi.nlm.nih.gov/SNP/snp_ss.cgi?ss=25778814
http://www.ncbi.nlm.nih.gov/SNP/snp_ss.cgi?ss=27283430
http://www.ncbi.nlm.nih.gov/SNP/snp_ss.cgi?ss=25778815
http://www.ncbi.nlm.nih.gov/SNP/snp_ss.cgi?ss=25778811
http://www.ncbi.nlm.nih.gov/SNP/snp_ss.cgi?ss=25778812
http://www.ncbi.nlm.nih.gov/SNP/snp_ss.cgi?ss=25778807
http://www.ncbi.nlm.nih.gov/SNP/snp_ss.cgi?ss=25778809
http://www.ncbi.nlm.nih.gov/SNP/snp_ss.cgi?ss=25778810
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&val=71980107
http://microrna.sanger.ac.uk/cgi-bin/sequences/query.pl?terms=gga-miR-204
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Table 2 Locations of predicted target sites of individual miRNAs in the 3 OTRs

MicroRNA

Gene Position of miRNA-binding sites Number

GDF-8 gga-miR-27b(68-90; 259-279). gga-miR-144(104-129). gga-miR-126(678-696). gga-miR-128(256-278).
gga-miR-200a(562-584) . gga-miR-29a(614-634) . gga-miR-29b(611-634) . gga-miR-29c(615-634) . 10
gga-miR-301(840-867)

IGF1 gga-miR-181b(10-34). gga-miR-183(14-39) 2
IGF-111 gga-miR-184(60-78) )
IGFBP2 gga-miR-16(67-94) . gga-miR-15a(73- 94) . gga-miR-15b(130-150) . gga-miR-130b(1983-2006) . 7

gga-miR-301(1985-2006). gga-miR-130a(1981-2006). gga-miR-34b(1361-1388)

IGF2R gga-miR-30d(151-171). gga-miR-30e(150-171). gga-miR-30a-3p(600-622). gga-miR-142-5p(1064-1086). 6

gga-miR-211(117-139). gga-miR-204(117-139)

Lin-41 gga-let-7i(149-171; 231-247). gga-let-7a(149-171). gga-let-7b(64-92; 149-171). gga-let-7¢c(149-171).

gga-let-7g(150-171).gga-let-7d(2110-2132).gga-let-7f(149-171).gga-let-7j(149-171) . gga-let-7k(148-171;
225-247). gga-miR-125b(14-36). gga-miR-221(762-785). gga-miR-153(269-291). gga-miR-218(504-533). 25
gga-miR-203(544-567) . gga-miR-222(1236-1261). gga-miR-34b(2109-2130). gga-miR-34¢(2109-2130).
gga-miR-9(1379-1398; 2434-2461). gga-miR-15b(1912-1933)
% 3 MicroRNA BBirFHIE R
Table 3 Variation of microRNA target sequences
RNA MicroRNA SNP

Gene MicroRNA MicroRNA target site SNP

GDF-8 gga-miR-126 AA(A/C)GAATTTAGAGTA(A/C)TAATG
gga-miR-128 (A/G)AATGGGTTTCTTACACTGTGA
gga-miR-27b(68-90) TCATCCATCTTTGAAACTGTGAA
gga-miR-27b(259-279) (A/G)AATGGGTTTCTTACACTGTGA
gga-miR-200a GT(A/G)TAGTGTA(A/-)TTTAGC(A/-YGTGTT(T/-)
gga-miR-144 GCATTGCCAACATCCATATACTGTAC
gga-miR-29a AATCAATGGCAATGGTGCT(A/C)
gga-miR-29b AGTAATCAATGGCAATGGTGCT(A/C)
gga-miR-29¢ ATCAATGGCAATGGTGCT(A/C)
gga-miR-301 CTGCCTTTGCAACGTTACCGTT(T/-) TGCACTA

IGF-111 gga-miR-184 CCC(C/-)TGAGCCCCTCC(G/C)(T/A)CCC

IGF-1 gga-miR-181 T(C/T)CACAAGAATGAAGAATGAATGTG
gga-miR-183 CAAGAATGAAGAATGAATGTGCCAT C

IGF2R gga-miR-30d ATGTCATGGTTGT(T/-)GTTTACA
gga-miR-30a-3p GTTC(-/C)AAAGGT(A/T)(T/A)TGACTGAAAG
gga-miR-30e AGATGTCATGGTTGT(T/-)GTTTACA
gga-miR-211 ACAAGAAACCATTGAAAAGGGAA
gga-miR-204 ACAAGAAACCATTGAAAAGGGAA
gga-miR-142-5p CC(-/C)AGGTG(T/C)T/C)(T/C)(C/-)T(T/  WT/A)A(A/-)TTTATGGG

IGFBP2 gga-miR-130b T(-/T)GAGAT(G/C)(T/G)TT(T/-)GC(A/C)CTG
gga-miR-301 GCGCT(C/T)T(-/T)GAGAT(G/C)(T/G)TT(T/-)GC(A/C)CTG
gga-miR-34b CGAGAC(C/-)AAAGACTGTAAATACTGCCTC
gga-miR-16 CGGGCCGCTTGGCCGCGGTIGCTGCTG
gga-miR-15 a GCTTGGCCGCGGTTGCTGCTG
gga-miR-15 b CGCTTGGCCGCGGTTGCTGCTG
gga-miR-130a (A/C)GGCGCT(C/T)T(~/TYGAGAT(G/C)(T/G)TT(T/-)GC(A/C)CTG

s microRNA

Note: The polymorphic sites are shown in brackets and the match of microRNA seed are underlined in the microRNA target site SNP column.


http://microrna.sanger.ac.uk/cgi-bin/sequences/query.pl?terms=gga-miR-211
http://microrna.sanger.ac.uk/cgi-bin/sequences/query.pl?terms=gga-miR-204
http://microrna.sanger.ac.uk/cgi-bin/sequences/query.pl?terms=gga-miR-211
http://microrna.sanger.ac.uk/cgi-bin/sequences/query.pl?terms=gga-miR-211
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Table 4 Number of SNPs of the microRNA target sequences and flanking regions

SNP
Number of SNP
RNA L b of — -
Gene MicroRNA ¢ engtt bo 5 3
arget (bp) 5 flanking MicroRNA 3 flanking Match of the
regions target sites regions microRNA seed
GDF-8 gga-miR-126 21 4 2 6 1
gga-miR-128 22 0 1 0 0
gga-miR-27b (68-90) 23 0 0 0 0
gga-miR-27b (259-279) 21 0 1 0 0
gga-miR-200a 24 0 4 3 1
gga-miR-144 26 0 0 0 0
gga-miR-29a 20 4 1 1 0
gga-miR-29b 23 4 1 1 0
gga-miR-29c¢ 19 4 1 1 0
gga-miR-301 30 0 1 1 1
IGF-111 gga-miR-184 20 1 3 2 2
IGF-I gga-miR-183 26 1 0 1 0
IGF2R gga-miR-30d 21 0 1 0 1
gga-miR-30a-3p 23 2 3 4 0
gga-miR-30e 23 0 1 0 1
gga-miR-211 23 2 0 0 0
gga-miR-204 23 2 0 0 0
gga-miR-142-5p 25 4 8 5 0
IGFBP2 gga-miR-130b 18 3 5 3 2
gga-miR-301 24 6 6 3 2
gga-miR-34b 28 0 1 1 0
gga-miR-130a 25 7 7 3 1
Total 22 508 44 47 35 12
5 3~ 44 35 £5 (%1% MicroRNA SEER M ERIEDH
Table 5 Coexpression of candidate microRNA and target
SNP,47  SNP : 12 SNP  gene
22 RNA
508 bp 154 bp( 7 bp Gene and microRNA Somites Limb bud Brain
)’ Fisher , IGFBP2
Expression  Expression  Expression
SNP , P 0.3973;
gga-miR-130a
3'UTR SNP , P . . .
Expression  Expression  Expression
0.2667
2.4 MicroRNA 3
“seed” 10 MicroRNA
microRNA )
3.5d IGFBP2  gga-miR-130a microRNA

, 5 31 R microRNA


http://microrna.sanger.ac.uk/cgi-bin/sequences/query.pl?terms=gga-miR-211
http://microrna.sanger.ac.uk/cgi-bin/sequences/query.pl?terms=gga-miR-211
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, microRNA 5% 2~8 microRNA s
mRNA 3% UTR 5 “seed” 3~
s microRNA SNP, microRNA
microRNA miRanda, MicroRNA
, “seed” microRNA
miRanda lin-41 3'UTR ,
181 microRNA “seed”
miRanda microRNA ; , SNP
GDF-8 6 : 26 3 UTRM “seed”
microRNA 27 , gga-miR-27b 3°UTR SNP ,
GDF-8 microRNA EST
: GDF-8 3'UTR 9 )
microRNA 10 , GHR 3'UTR ) , SNP
()
microRNA “seed” “seed” 10
, , microRNA ,
GHR ;) microRNA IGFBP2  gga-miR-130 35d
GHR , )
; (3) GHR microRNA
27 , GDF-8  gga-miR-27(68~ 6
90)  gga-miR-29 IGF2R  gga-miR-211 3 “UTR microRNA
gga-miR-204 SNP ,
, ““seed”’ ;
miR-27 4
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