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Tab.1 Primers used for PCR analysis

primer

(5'-3") sequence(5'-3")

let-7 RT Primer

CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGAACCATAC

let-7-F ACACTCCAGCTGGGTGAGGTAGTTGGTTGT
let-7-R AACTGGTGTCGTGGAG
Pre-let-7-F TGAGGTAGTAGGTTGTATAGTT
Pre-let-7-1R TAGGAGGCTGTACAGTCATCTC
Pre-let-7-2R AAAGACAGTAAGTTGTATAGTT
Pre-let-7-3R AAGGTAATAGACTGTATAGTTA
5S-rRNA-F CCATACCACCCTGAACAC
5S-rRNA-R CGGTCTCCCATCCAAGTA
1.7 (Homo sapiens) (Mus muscu-
2011 3 , NCBI (http: // ww lus) (Gallus gallus) (Danio
w.ncbi.nlm.nih.gov/sites/entrez) b o7 M bp
mRNA 482 miRanda®  RNAhybrid*?
mRNA 3
let-7 ,
(MFE) -19 kcal/mol,
let-7  mRNA
1.8
One-Way , SAS
Duncan’s Multiple Range Test let-7 100
4 50
P<0.05
2 1 let-7
M: DNA Maker; P:
2.1 let-7 Fig. 1 RT-PCR result of let-7
DNA , let-7-F let-7-R M: DNA Maker; P: negative control.
Let-7 ( 1,3%
, 50 100bp 1 1,
miRBase
(5'-UGAGGUAGUAGGUUGUA
UAGUU-3), let-7
2.2 let-7 100 bp
DNA , Pre-let-7-F
Pre-let-7-1R  Pre-let-7-2R  Pre-let-7-3R (1) Poop
let-7 3 , 3%
., Marker 50 100 bp | 2 let-7
( 2. Mfold 1 2 3 . : Pre-let-7-1, Pre-let-7-2, Pre-let-7-3.
Fig. 2 RT-PCR result of let-7 precursor
3 let-7 3 1,2 and 3 means respectively: Pre-let-7-1, Pre-let-7-2, Pre-let-7-3.
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Fig. 3 The sequences and deduced secondary structure of let-7 precursor (square frame: mature let-7 sequences)

hsa TGAGGTAGTAGGTTGTATAGT TTTAGGGTCACACCCACCACTGOGAGATAACTATACAATCTACTGTCTTT
mmUTGAGGTAGTAGGT TGTATAGT TTTAGGGT CACACCCACCACTGOGAGATAACTATACAATCTACTGTCTTT
gga TGAGGTAGTAGGTTGTATAGT TTTAGGGT CATACCCGCAACTGGEAGATAACTATACAATCTACTGTCTTT
dre TGAGGTAGTAGGTTGTATAGT TTTAGGGT CACACCCAC-ACTGGGAGATAACTATACAACCTACTGTCTTT
fru TGAGGTAGTAGGTTGTATAGT TG-AGAGTGACACCA——CAGGAGATGACTGTACAGCCTCCTAGCTTT
pol TGAGGTAGTAGGT TGTATAGTTC-AGAGTGACACCA-——CAGGAGATGACTGTACAGCCTCCTAGCTTT
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fru TGAGGTAGTAGGTTGTATAGTTTGTGOGATGGC TTGGATCCTACTCAGATGATAACTATACAGTCTATTACCTT-
pol TCAGGTAGTAGGTTGTATAGTTTGTCOGATGOACTAAATCCTACTCAGGGGATAACTATACAGTCTATTACCTT-
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Fig. 4 Homology comparison of let-7 precursors from different species

Sequence conservation was indicated by asterisk. has: Homo sapiens; mmu: Mus musculus; gga: Gallus gallus, dre: Danio rerio; fru:

Fugu rubripes; pol: Paralichthys olivaceus.
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Tab. 2 Target gene prediction of let-7
gene accession number function MFE
Hsp70 DQ662230.1 protein fold -22.2
IL-8 AF216646.1 immune response 21
EIFSA FJ390056.1 / protein synthesis -23.6
PLC-betal FJ198070.1 intracellular signal transduction -20.5
PLD2 EU872185.1 cytoskeletal protein -25.2
thymosin beta EU586110.1 cell cycle regulation -23.6
Dio2 AB362422.1 hormone biosynthesis -20
Shh AB029748.1 left-right asymmetry development -19
Par AB375266.1 calcium-binding protein -19.3
Ghr AB110985.1 bone development -19
TRP2 EU007656.1 proteolysis ~19.4
VDAC DQ821474.1 anion transportation 229
immunoglobulin D AB052658.1 immune response ~20.9
MHC AY848955.1 immune response -21
CD40 ABO081752.1 cell apoptosis _22
TNFR-1 AB080946.1 immune response 227
IL-1b AB070835.1 immune response -19.1
Hsp40B11 DQ199619.1 protein fold -22.4
spaw AB232903.1 left-right asymmetry development ~19.6
COLI1A1 AB196513.1 bone development 223
HRI DQ193596.1 defense response 213
Hsc71 AB006814.1 protein fold 228
MyD AB241074.1 muscle development -20.6
Decorin AY608584.1 organogenesis 222
PY ABO055213.1 cell signal transduction -22.5
VDRb AB037673.1 transcriptional regulation -20.3
Ctrlr ABO035315.1 bone development ~20.9
Cgrpr AB035314.1 bone development ~19.2
IGF-1 AF061278.1 bone formation -28.1

(MFE) -19 kcal/mol, MFE let-7 .

Note: The predicted targets were evaluated in RNAhybrid with the minimum free energy (MFE) cutoff set at -19 kcal/mol. A highly stable
RNA duplex was represented as having a very low MFE of hybridization.
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Cloning, expression and target gene prediction of let-7 in Paralichthys
olivaceus metamorphosis

SHI Zhiyi, WU Minglin, FU Yuanshuai
College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: The let-7 gene is a critical regulator of developmental timing events of the larval-to-adult transition.
Here, Paralichthys olivaceus let-7 was identified by a stem-loop RT-PCR. The precursor of let-7 was cloned and
was proven to be highly conserved among different species. Quantitative analysis revealed that the expression
levels of let-7 were generally variably enhanced during the first five metamorphic stages and peaked during the
late metamorphic stages (36 dph). At the end of P. olivaceus metamorphosis (41 dph), expression of let-7 was re-
duced. To study the effects of triiodothyronine (T3) on the expression of let-7, six different concentrations (0
nmol-L™", 50 nmol-L™", 75 nmol-L™", 100 nmol-L™", 200 nmol-L™") were used to treat P. olivaceus kidney cells in
vitro. Quantitative PCR showed that let-7 levels increased after T3 treatment, especially at 75 nmol-L™", indicating
that T3 regulated the expression of let-7. Further investigation of target genes demonstrated that the 3'-untranslated
regions (3’-UTRs) of 29 mRNAs were possible target sites matched with let-7. These mRNA targets played key roles
in diverse biological processes: development, cell proliferation, signal transduction, virus immune response, and
signaling pathways. These re sults suggested that let-7 played an essential role in regulating the developmental
timing of P. olivaceus metamorphosis.

Key words: Paralichthys olivaceus; let-7; cloning and expression; metamorphosis; triiodothyronine (T3); target gene



