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Abstract Objective: To screen the target gene of miR—20a—5p to regulate osteogenic differentiation, and study the molecular mechanism
of miR-20a—-5p regulating osteoblast differentiation. Methods: The target gene of miR -20a—5p was predicted by online software.
The 3’ UTR sequence and its mutant sequence of the target gene was cloned into the pMIR-REPORT and pMIR-GFP-REPORT. Then,
HEK-293T cells were transfected with luciferase (or GFP) reporter vector and either miR—-20a—5p mimics or miR-NC. Finally, determine
the targeting relationship between miR—-20a—5p and the target genes by luciferase activity and the GFP expression through dual luciferase
reporter system and GFP repression assay. Results: As predicted by bioinformatics, Smad7 was the target gene of miR-20a—5p, and it
contains a conserved seed sequence in 3’ UTR element complementary to miR-20a—5p in different species. Results from PCR and DNA
sequencing showed that the sequence of inserted Smad7 3" UTR in luciferase reporter constructions, GFP reporter constructions and all
mutant constructions were correct. Dual luciferase reporter system showed that miR-20a—5p significantly repressed the reporter activity of
Smad7 3" UTR reporter vector. GFP repression assay and FACS indicated that miR-20a—-5p significantly reduced the proportion of GFP
positive cells. Conclusion:miR -20a—5p can directly target the seed sequence of Smad7 3’ UTR, suggesting that it may play a role in
promoting osteogenic differentiation by targeting the Smad7 gene directly.
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XUFY) . R SE Jog% se bk 2K Smad7 471574
F1 pMIR-REPORT-Luciferase ZZAKEGFY] =4 F 37°C
HATE RN 30 min, BUE 4= Y%Ak DHS o J83Z
YN, BAURATE A Z NPUER EA LB AR
BT 37O AR . TP R v
TEAEIIT W01 XE 6 (AR i i — 20 B B 2 TR, i
% pMIR-LUC-Smad7, & F-80°CH#/7 4 F .

Wit Smad7 #2748 FNES 1Y, LS 19 :5 -
AAG ATC CTC ATA GCT TTA ATA TAA ATG CAA
ATA ACA TGC CAA AT-3', TG4 .5 -AAA
GCT ATG AGG ATC TTT TCT TTA TTC TTC TCG
TTT ATA CAC ATT G-3". Lk pMIR-LUC-Smad7 Jy
M, f# ] Phanta Max Super—Fidelity DNA Poly—
merase HATEARY P3G Y H] Dpnl T 37°C
THAE 1 h KBRH BB TURL ; 285 ] Exnase 11
E 7/ N e R 57 s TR 1] S TeE
ki, fir 44 N pMIR-LUC-Smad7-MUT, # T -80°C {#
el
1.2.5 miR-20a—5p fUIEH 48 (658 (GFP) Hi 4% 2%
R &I 1 eGFP 19 R IR SS9,
F¥EEIH :5'-CGG GAT CCA CCA TGG TGA GCA
AGG GCG AGG -3', Tif514:5'-CCG CTC GAG
TTA CTT GTA CAG CTC GTC CAT GCC-3', LA ki
pMIR-REPORT-eGFP Wit it 17 PCR ¥4, #44"
1477 9] pMIR -LUC—Smad7 I pMIR -LUC -Smad7 -
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Smad7 K pMIR-GFP-Smad7-MUT, 3 T-80°CA4:
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Smad7 3'UTR
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K EL -~ AAUAAAGAAAAGAUGCACUUUGCUUUAAUAUAAA ---
PAER - AAUAAAGAAAAGAUGCACUUUGCUUUAAUAUAAA ---
1 --- AAUAAAGAAAAGAUGCACUUUGCUUUAAUAUAAA ---
A -~ AAUAAAGAAAAGAUGCACUUUGCUUUAAUAUAAA ---
Pig --- AAUAAAGAAAAGAUGCACUUUGCUUUAAUAUAAA ---
§#% -—- AAUAAAGAAAAGAUGCACUUUGCUUUAAUAUAAA ---
2 --- AAUAAAGAAAAGAUGCACUUUGCUUUAAUAUAAA ---
I -—- AAUAAAGAAAAGAUGCACUUUGCUUUAAUAUAAA ---
Jf) --- AAUAAAGAAAAGAUGCACUUUGCUUUAAUAUAAA ---
Y --- - - - AAAA - - AAGAUGCACUUUGCUUUAAUAUAAA ---

1 miR-20a-5p iR5I44 Smad7mRNA 3'UTR B4E1E B2 04T
Fig 1 Bioinformatics analysis of miR-20a—5p binding to 3' UTR of
Smad7 mRNA
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HH:A: 1. DNA Marker Trans 2K plus 11;2. PI/NER MC3T3-E1 41
LB cDNA SR, PCR ¢ 544 1 Smad7 mRNA 3"UTR )31
B: 1. DNA Marker Trans 2K plus 11;2. pMIR-LUC-Smad7 K3, LA
pMIR-LUC-Smad7 £ A& AR, PCR 455 M9 819 Smad7 mRNA 3
UTR J¥ %1 ;4. pMIR ~LUC =Smad7 -MUT #% {4 ;5. L pMIR -LUC -
Smad7-MUT A& R B, PCR F557 M1 55 2828 5 1Y Smad7 mR—
NA 3'UTR J3%1
2 Smad7 mRNA 3’ UTR # 1 .pMIR -LUC —Smad7.pMIR —
LUC-Smad7-MUT #J22 % H PCR £7E

Fig 2 Amplification of Smad7 mRNA 3'UTR, construction and PCR
identification of pMIR -LUC -Smad7 and pMIR -LUC -
Smad7-MUT

Position 1414-1420 of Smad7 3' UTR 5' ...GAAUAAAGAAAAGAUGCACLlJLIJllJG“.
mmu-miR-20a-5p 3' GAUGGACGUGAUAUUCGUGAAAU

mutant 3'UTR 5'...GAAUAAAGAAAAGAUCCUCAUAG...

E 3 miR-20a-5p iIR3]454 Smad7 mRNA 3'UTR #MFFI R EH
REFT

Fig 3 The wildtype and mutant seed sequence of miR-20a—5p rec—
ognizing Smad7 mRNA 3'UTR
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Fig 4 Amplification of eGFP,construction and PCR identification
of pMIR-GFP-Smad7 and pMIR-GFP-Smad7-MUT

WIRHAA eGFP Rk PN IER (& 4 JKiH 3~6).

24 MK FEBEEAD XGRS PRSI
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Fig 5 Dual luciferase reporter system validated the interaction of
miR-20a-5p with Smad7 mRNA 3'UTR
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miR-NC+3'UTR L4 44H)

B 6 GFP i 3LE858E miR-20a—Sp 5EEE E Smad7 mRNA 3'UTR HIHEER
Fig 6 GFP repression assay confirmed the interaction of miR-20a—-5p with Smad7 mRNA 3'UTR
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TEALSZ VR B AR IS TGF-B {551 B 2 25 1% k1T
AN BB 3 A AR .
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Smad7 FETGF~B {5518 ¢ v A0 il 0 FH i 42 2 i

B R PR RLH BIDTTE R A B AL A5

A IR IR S BT A 25 M
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