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Conservation of bta-mir-29b and its effect on human gene expression

Anna Barent, Katie Meinders, Daniel Gutzmann, and Audrey L. Atkin
School of Biological Sciences, University of Nebraska-Lincoln

miR-29b is broadly conserved Conservation of miR-29b binding sites miR-29b disease association
A.
hsa-miR-29b  UAGCACCAUUUGARAUCAGUGUU 23 Disease Association HMDD Experimentally
bta-miR-29b UDAGCACCA[JUUGAAAUCAGUGUU 23
mmu-miR-29b  UAGCACCAJUUGAAAUCAGUGUU 23 i» ; Supported Causality
dre-miR-29b  UAGCACCAPUUGAAAUCAGUGUU 23 Hunas A UUUUAUACCARAGSUSCUACAUSUAUGY
cte-miR-29b  UAGCACCAUUUGAAAUCAGUG— 21 h’ . A AANGETaIACA: J Obesity Linked
I n t r O d u Ct I O n B. seed Region iy & ’ Diabetes Causal
hsa-miR-29b CUUCAGGAAGQCUGGUUUCAUAUGGUGGUUUAGAUUUAAAUA-GUCGAUUGUQUAGCACCAUUUGAAAUCAGUGUUCUUGGGGE 81 s - = =
bta-miR-29b  CUUCUGGAAQCUGGUUUCACAUGGUGGCUUAGRUUUUUCCAUCUUUGUAUQUAGCACCAUUUGAAAUCAGUGUUUUAGGAG- 81 Metabolic Synd rome Not related
mmu-miR-29b —-———AGGAAQCUGGUUUCAUAUGGUGGUUUAGAUTUAAAUA-GUGAUUGUQUAGCACCAUUUGAAAUCAGUGUICT —————- 71 K 35K K 105K 14K
[ I I 1 dre-miR-29 —--——— AGQCUGGUUUCAAGUGGUGUUUUAGAGUGCUGAUCAAAUGAAUCUAGCACCAUUUGAAAUCAGUGUU ——————— 66
mIRN.AS are Often hlghly Conser\/.ed .across SpeCIeS kHkkkkkhhhkk  kkkkk  kkhkkk % EHEkEh Rk kkkhhk kR khhk kA ' - , ‘ . Immune Diseases Not related
and blnd to ta rget mRNAS resultlng In decreased BP {Et&r) LDDP 3P {mature) COL1A13'UTR - MREL :!;ATCTTATTTT(IIL;TCAU COLIAL 3'UTR - MRE3 5Ul|Jl|JfUﬁAT(|3i.IG(I1|Ji\UUU -
. Bta-miR-29 3 UAAGUUUACCACGAU Bta-miR-29b 3 UAAGUUUACCACGAU I nfl a m m at I O n Ca u Sa I
gene expression.
Alignment of representative miR-29b sequences. The miRNA (A) and pri- e ————— _ _ _ _ _
* Bovine milk exosomes contain miRNAs and most miRNA (B) sequences of miR-29b from Bos taurus (bta; cow), Homo sapiens Sel¥6 SRS Analysis of bta-miR-29b bovine milk exosomal miRNA
of these miRNAs are identical to human miRNAs. (has; human), Mus musculus (mmu; mouse), Capitella teleta (cte; ink to disease risk via the Human microRNA Disease
segmented worm), and Danio rerio (dre; zebrafish) were obtained from Database (HMDD) version v3.2
* Because these miRNAs are so conserved, it is miRbase and aligned with Clustal Omega. The mature, loop and star regions
hypothesized that bovine miRNAs can regulate of the sequence are marked. * indicate conserved sequences. The binding sites for b R 20b in Col1AL MRNA 4 . :
. : : . e binding sites for bta-miR- in Co m are conserve
gene expression and be linked to disease risk. Across the bilateria. D ISCUSSION
MRNAs targeted by miR29b *  miR-29b is highly conserved.
P * I|dentified 17 experimentally validated
UI'POSE Experimental validation of miRNA and miR-29b target mRNAs.

* The Col1A1 mRNA has a highly
conserved miR-29b binding site.

MRNA expression

The purpose of this work was to examine

conservation of miR-29b and its binding sites in target | SEM (scanning electron microscopy)  Conservation of these miRNAs and
mRNAs as well as co-expression of bta-miR-29b in Ir_rlll;el\l.latsarge,[ was used to visualize the exosomes their target sites suggests that bovine
bovine milk exosomes and its target mRNAs in (see arrow) separated from bovine miRNAs delivered into human cells by

predicted across milk. These exosomes were used for

exosomes through the consumption of
HEK233 cells. , downstream gPCR to analyze miR- , e h 5 " " P
29b levels. COW'Ss miik, have the potentla' to
and regulate human gene expression.
DIANA-microT e miR-29b is linked to obesity in humans.
hsa-miR-29b : . . I -miR-
bta-miR-29b is present in Predicted bta-miR 2H9EK293
Results bovine milk exosomes  JIBEL IS Presentin Future Direction
MRNAs with predicted binding sites for miR-29b were retrieved from the
TargetScan (version 7.2), miRanda-miSVR, and DIANA-microT (version 5) Figure 1. F
14 . . .
databases. R . Treat HEK293 with bovine milk
p— —— 2 taraate : ' =2 exosomes to determine if bta-miR-29b
T , - rge arge arge - -
Bllateria phylogeny [1 — g o8 reduces expression of its target mRNAs.
BT Tkl “:‘-‘f * mRNA targets * mRNA targets * mRANAs that are Ei ’ 282 * Model the effect of decreased
R i 1= for mit-230 that have been expressed in 02 3 29 expression of the bta-miR-29b on
Profl Species Losmmn] e el = | i i found using experimentally HEK 293 cells I _ _ _
B e [—=<= target validated to 0 human gene expression to determine if
S Owiomo gy M e [EE prediction nteract with PR R TR T e AR there is a change in disease risk
T ey L ™ FRRRN == databases miR-29b ] ] ] _
555, Moo i 100 e =z associated with consumption of milk.
- oo A T ﬁ""z:g:::-_.- TR T— \ / \ / \ / TagMan microRNA assay used to analyze levels of bta-miR-29b from
e, Mos s (o mtni'.'.::::!” m exosomes separated from bovine milk (Left). Intact exosomes had a
% st i TR The 477 high confidence predicted mRNA targets for bta-miR-29b were found higher level of bta- miR-29b as compared to disrupted exosomes and A C k Now I e d emen t S
I G Y st 31 g 43 using target prediction databases: TargetScan, miRanda-miSVR, and DIANA- exosomes treated with RNase. gPCR was use to show that the predicted g
e microT. 17 of these targets are experimentally validated. 14 of these mRNA bta-miR-29b TET2 mRNA is present in HEK293 cells (Right). A Cq value
targets are expressed in HEK293 cells, the in vivo model for this experiment. of less than 30 shows the RNA is present in the sample. This work was supported by a UCARE award to A.B. and

funding from Nebraska Center for the Prevention of
Obesity Related Diseases Grants (National Institutes of
Health P20 GM104320).

UNIVERSITY § OF
The University of Nebraska does not discriminate based upon any protected status. Please see go.unl.edu/nondiscrimination. NebIaSka
Lincoln

©2017. PL1705.




	Conservation of bta-miR-29b and its effect on human gene expression
	

	PowerPoint Presentation

