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Abstract: For the object of exploring the expression pattern and bioinformatics characteristics of lei-7b in different
growth stages and different tissues of chickens, Sugin 3 broiler was used as experimental animal, and the expression changes
of chicken let-7b in different growth stages and different tissues were detected. Bioinformatics tools were used to analyze char-
acteristics and genome location of let-7b sequences of common vertebrates, phylogenetic tree was constructed and target genes
were predicted. The results showed that, the relative expression levels of let-7b in the brain, heart, pecloralis muscle and leg
muscle of chickens were higher than in other tissues. The relative expression level of let-7b in chickens of 90 days age was sig-

nificantly higher than in chickens of three days age. Gene mapping analysis revealed that, let-7b of chickens was located in the

intergenic region on chromosome 1, and the mature
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sequences of let-7b in different species showed high

homology. Results of phylogenetic tree analysis indicated

B AL H ( BA2019049) that, let-7b of chickens and let-7b of birds assembled into
TEEE A MIERE(1987-) , B RIS A, [, BV AT 5, B8 one category. Target gene prediction revealed that, a total of
MNHZEBALEFEFIF, (E-mail) zyhuang@ qq.com 263 target genes were obtained. Through functional enrich-

BIWEE B IRAE, (E-mail ) 22h0514@ 163.com ment analysis of gene ontology (GO) for the obtained target
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genes, it was found that, lei-7b targeted genes were mainly enriched in protein ubiquitination, miRNA-mediated translation

inhibition and mRNA 3’-untranslated region (3'-UTR) binding. KEGG pathway analysis showed that, target genes were main-

ly enriched in mitogen-activated protein kinase (MAPK) signaling pathway, transforming growth factor-8 (TGF-8) signaling

pathway and progesterone-mediated oocyte meiosis pathway. In conclusion, let-7b of chicken is widely expressed in tissues and

is relatively conserved among species. Considering the results of target gene enrichment analysis, it is speculated that let-7b

may participate in the regulation of muscle growth and cell proliferation and differentiation through signaling pathways such as

targeting MAPK and TGF-G.
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R 1 let-7b RT-qPCR 5|#)
Table 1 Sequences of RT-qPCR primers for let-7b

18 kH
e/ Bl (53) L(Jjém)lf;
let-7h MIMATO001102  CAGTGAGGTAGTAGGTTGTG 60.0

GGTCCAGTTI AACCA
U6 XR_003072594  TAAGCCTGGACTGAGTAAGAGCG 60.0
CCATATTAGAAGCCCCTTTTTGT

1.4 miRNA 5 —% cDNA HIREFREK

K FH miRNA $EHCA 23250 & 40 ) 48 B4 1 21
FEAL L RNA, BEFEM 3 wl B RNA, R I A
AT miRNA 45 —5E cDNA 4 05 5%, B D B4
BN & UL BT ERAE . 20,0 pl OB AR FR N : Total
RNA 2 pg,2xmiRNA RT Reaction Buffer 10. 0 ul, 1x
miRNA RT Enzyme Mix 2. 0 ul, RNase-Free ddH,0 %}
%20.0 pl, RWFEFN 42 °C 60 min,95 °C 3 min,
G U cDNA W AT CE T -20 CHRAE, L& T
TiF e weAa Il

1.5 let-7b FEBAEHA N HIEERIEEN

K SYBR Green I #89¢ 01 384T miRNA 2¢
e AN | KR A% 4 A RR 7 4% B miRcute 3 55 7Y
miRNA FEE5E &G IR & UL B 84F, PCR X
RWAE Applied Biosystems 7500 2 G 2E i PCR R4 H
AT, U6 VNS IER . 20.0 pl VKR :2xmiR-
cute Plus miRNA PreMix (SYBR&ROX) 10.0 pl.
W19 1.0 wl  NUES 19 0. 4 pl .miRNA 2 —4% cD-
NA 1.0 pl .50XROX Reference Dye 1.6 wl,fill ddH,0
MR o RIET R 95 °C 15 min, FAEYE ;94 CARME
20 5,60 CIEfH 34 5,45 DMEIR; K i th 20, B
AFEARTR 3 R 27221 miRNA AR Xk
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M miRBase 22.1 ( hitp://www. mirbase.org/) """’
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Table 2 Information of let-7b sequences in different species

J¥51 (5'—3")

H ks Y2
ami-let-7b-5p MIMAT0038003 45 W) 82 ( Alligator mississippiensis )
aca-let-7b-5p MIMAT0021694 L3795} ( Anolis carolinensis )
abu-let-7b MIMAT0042138 2E4 8. ( Astatotilapia burtoni)
bta-let-7b MIMATO0004331 £ (Bos taurus)
cja-let-7b MIMAT0039325 I ( Callithrix jacchus)
cfa-let-7b MIMAT0009836 KR (Canis familiaris)
chi-let-7b-5p MIMAT0035882 L2 ( Capra hircus)
cpo-let-7b-5p MIMAT0046820 WK R ( Cavia porcellus)
cpi-let-7b-5p MIMAT0037598 B, ( Chrysemys picta)
cgr-let-7b MIMAT0023717 KA B ( Cricetulus griseus)
cer-let-7b MIMATO0026190 ¢4 ( Cyprinus carpio)
dre-let-7b MIMAT0001760 BEh 44 ( Danio rerio)
dno-let-7b-5p MIMAT0047477 JU IUEE ( Dasypus novemeinctus )
dma-let-7b MIMAT0049258 W ( Daubentonia madagascariensis)
Sru-let-7b MIMATO0003016 Tl ( Fugu rubripes)
gga-let-7b MIMAT0001102 X (Gallus gallus)
ggo-let-7b MIMAT0024077 KIS (Gorilla gorilla)
hsa-let-7b-5p MIMAT0000063 N (Homo sapiens)
ipu-let-7b MIMAT0029375 BE S R (fetalurus punctatus)
mml-let-7b-5p MIMAT0006152 B ( Macaca mulatia)

UGAGGUAGUAGGUUGUGUGGUU
UGAGGUAGUAGGUUGUGUGGU

UGAGGUAGUAGGUUGUGUGGUU
UGAGGUAGUAGGUUGUGUGGUU
UGAGGUAGUAGGUUGUGUGGUU
UGAGGUAGUAGGUUGUGUGGUU
UGAGGUAGUAGGUUGUGUGGUU
UGAGGUAGUAGGUUGUGUGGUU
UGAGGUAGUAGGUUGUGUGGUU
UGAGGUAGUAGGUUGUGUGGUU
UGAGGUAGUAGGUUGUGUGGUU
UGAGGUAGUAGGUUGUGUGGUU
UGAGGUAGUAGGUUGUGUGGUU
UGAGGUAGUAGGUUGUGUGGUU
UGAGGUAGUAGGUUGUGUGGUU
UGAGGUAGUAGGUUGUGUGGUU
UGAGGUAGUAGGUUGUGUGGU

UGAGGUAGUAGGUUGUGUGGUU
UGAGGUAGUAGGUUGUGUGGU

UGAGGUAGUAGGUUGUGUGGUU




432

AN N A o

2022 4F & 38 % 2 M

££3R2 Continued2

¥ (5'—>3")

Z R Bk Y245k
mze-let-7b MIMATO0042376 B I T 44 ( Metriaclima zebra)
mmr-let-7b MIMAT0049187 IINBEIRAR ( Microcebus murinus)
mdo-let-7b MIMATO0004162 J51 . 1 Bl ( Monodelphis domestica))
mmu-let-7b-5p MIMATO0000522 N (Mus musculus)
nbr-let-7b MIMAT0042564 E G387 5 W 894 ( Neolamprologus brichardi)
oha-let-7b-5p MIMAT0036634 AR B% £ 4% ( Ophiophagus hannah)
oni-let-7b MIMAT0042743 B AE 1411 ( Oreochromis niloticus)
oan-let-7b-5p MIMATO0006897 3 15 24 ( Ornithorhynchus anatinus)
ocu-let-7b-5p MIMATO0048078 F A Oryetolagus cuniculus )
ola-let-7b MIMAT0022551 FH# ( Oryzias latipes)
oga-let-7b MIMAT0049620 INEER B ( Otolemur garnettii)
oar-let-7b MIMAT0014963 45825 (Ouis aries)
ppa-let-7b MIMAT0049092 1R PBARHE ( Pan paniscus)
ptr-let-7b MIMAT0007937 SEARAE ( Pan troglodytes )
pha-let-7b MIMAT0049508 B ( Papio hamadryas)
pol-let-7b-5p MIMATO0025414 T4 ( Paralichthys olivaceus)
pma-let-7b-5p MIMAT0019565 1L JE 48 ( Petromyzon marinus)
ppy-let-7b MIMAT0015722 YET N PERE ( Pongo pygmaeus )
pny-let-7b MIMAT0042946 HE# ( Pundamilia nyererei)
pbu-let-7b-5p MIMAT0038796 R ( Python bivittatus )
rno-let-7b-5p MIMATO0000775 18 % B ( Rattus norvegicus )
ssa-let-7b-5p MIMAT0032701 K PG e £ ( Salmo salar)
1gu-let-7b-5p MIMAT0014509 BN 548 ( Taeniopygia guttata)
tni-let-7b MIMATO0003017 LRl ( Tetraodon nigroviridis)
xla-let-7b-5p MIMATO0046397 AT ( Xenopus laevis )
xtr-let-7b MIMATO0003550 AT JTE ( Xenopus tropicalis)
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1.9 let-7b SBEE TN K HES

Bl 3 A 7E £ 8 miRmap'™' (hitps://
mirmap. ezlab. org/) . miRDB'"™ ( http://www.
mirdb. org/. org/ ) Hl TargetScan'"> (http://www. tar-
getscan.org/vert _71/) T gga-let-7b 1) 48 F [
PEICAE 3 A3 w22 /0 B 2 R L BT
LB 1k T 38 ) 428 5 D it A Je ik 3R AT ) 22 0 A
UL AE RS AR TR0 45 2R A0 B B . X AR A5 A 8 ik
fifi JHAE 28 T. B DAVID"'®' ( hitps;//david. nciferf.
gov/) #H 1T GO ( Gene ontology, GO ) Tl B 43 #r Hl
KEGG pathway ( Kyoto encyclopedia of genes and ge-
nomes pathway ) & 537,



BIETEAE Y Let-7b 16N AR A I ) KA R0 20 o (9 33k B AR WA 829 407 - 8 DR o) 433

1.10 #iE4bIE

K H 278N let-7b FE RIAE XS A [R) 4 41 rh
AR IR, A FE R E R 3 IR, IS AP
PP bR ifE 25 (Mean=SD ) SRR 78, I SPSS 26.0 3
PRRAR 2 2253 W ifb AT 22 SR 20 i, LAP<0. 05 1R
225 BB RIARIE , P<0. 01 15 25 540 8 35 A AR
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Table 3 Genomic location of let-7b gene family
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Fig.1 Relative expression levels of let-7b gene in different

growth stages of chicken
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SER(WNT7B) W, A3 ler-76 43 F 1 5 He trfh
|- WNT7B 5 PPARA IR X,

P E N

WFh £ RGN ITAC
2 ( Bos taurus) bta-let-7b 55R el
R K (Canis familiaris) cfa-let-7b 10 54
113~ ( Capra hircus) chi-let-7b-5p 5%
BE 401 ( Danio rerio) dre-let-7b 155
38 ( Gallus gallus) gga-let-7b 1 g
N (Homo sapiens) hsa-let-7b-5p 2245
INER(Mus musculus ) mmu-let-7b-5p 15 54
K4 ( Oryctolagus cuniculus) ocu-let-7b-5p 145
212 (Ovis aries) oar-let-7b 353
BN B AL ( Taeniopygia guttata) tgu-let-7b-5p 1A 55

WNT7B 5 PPARA F A [ j [X.

ATXNI10 5 ENSCAFG00030007675 K [6] b X
ENSCHIG00010003116 5 PPARA J:IR (A1 & X

PPARAA 5 WNT7B J:[H a1 X

WNT7B 5 PPARA 3 [AIFGIX

PPARA 5 PRR34 3£ [H A1 IX

WNT7B 5 GM34622 JEH a1 1X

ENSOCU00000036124 5 PPARA S M [H] ff IX.
ENSOARG00000021848 F1 ENSOARG00000019427 3 P 8] fia [X.

fafk  PPARA 5 WNT7B H:[H ] ff X
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VEHL 46 FhSL ARG 46 25 let-7b R T 5]
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BUFFNFIIEPEAR & P A BEE AR, #4821~ 22 nt,

PRSP RBEEL 18 >, 43 S 28 1 ~ 11 e 5513 ~
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ULH let-7b TEAN G W) 6] e BE AR ST, BT 2 B, let-
7b FERR IR EE 12 LRSS 15 AL B T G>U
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27.cpi-let-7b-5p
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39.cpo-let-7b-5p
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42.ppa-let-7b
43.mmr-let-7b
44.dma-let-7b
45.pha-let-7b
46.0ga-let-7b

c TR
OO0 0000600606060

G
G

)

(a0}

[a N0}

[a 0}

UGAGGUAGUAGIGUUIEgU G UG UL

“ow TRIRITIN B, =T FORIRIEEK 1~ 46 KRF T,
B2 let-7b HIRR FF 51 EE 3

Fig.2 Alignment of mature sequence of let-7b gene family
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Fig.3 Phylogenetic tree of the let-7b gene family constructed
based on Neighbor-Joining method
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