University of Montana

ScholarWorks at University of Montana

University of Montana Conference on Undergraduate Research (UMCUR)

Apr 28th, 3:00 PM - 4:00 PM

Disruption of Imprinting and Abnormal Growth in Hybrids

Vanessa Stewart
University of Montana, vanessa.stewart@umontana.edu

Follow this and additional works at: https://scholarworks.umt.edu/umcur

Let us know how access to this document benefits you.

Stewart, Vanessa, "Disruption of Imprinting and Abnormal Growth in Hybrids" (2017). University of
Montana Conference on Undergraduate Research (UMCUR). 19.
https://scholarworks.umt.edu/umcur/2017/pmposters/19

This Poster is brought to you for free and open access by ScholarWorks at University of Montana. It has been
accepted for inclusion in University of Montana Conference on Undergraduate Research (UMCUR) by an authorized
administrator of ScholarWorks at University of Montana. For more information, please contact
scholarworks@mso.umt.edu.


https://scholarworks.umt.edu/
https://scholarworks.umt.edu/umcur
https://scholarworks.umt.edu/umcur?utm_source=scholarworks.umt.edu%2Fumcur%2F2017%2Fpmposters%2F19&utm_medium=PDF&utm_campaign=PDFCoverPages
https://goo.gl/forms/s2rGfXOLzz71qgsB2
https://scholarworks.umt.edu/umcur/2017/pmposters/19?utm_source=scholarworks.umt.edu%2Fumcur%2F2017%2Fpmposters%2F19&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@mso.umt.edu

University of Montana

ScholarWorks at University of Montana

UM Graduate Student Research Conference
(GradCon)

Disruption of Imprinting and Abnormal Growth in

Hybrids

vanessa stewart

Follow this and additional works at: http://scholarworks.umt.edu/gsrc


http://scholarworks.umt.edu?utm_source=scholarworks.umt.edu%2Fgsrc%2F2012%2Fschedule_overview%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarworks.umt.edu/gsrc?utm_source=scholarworks.umt.edu%2Fgsrc%2F2012%2Fschedule_overview%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarworks.umt.edu/gsrc?utm_source=scholarworks.umt.edu%2Fgsrc%2F2012%2Fschedule_overview%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarworks.umt.edu/gsrc?utm_source=scholarworks.umt.edu%2Fgsrc%2F2012%2Fschedule_overview%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages

P

arent-of-origin growth effects

- Abnormal growth patterns in hybrids are \

3 Disruption of Imprinting and Abnormal Growth in

Vanessa J. Stewart
Research Advisor: Jeffrey M. Good

Di

isrupted Imprintin

Division of Biological Sciences, University of Montana

in Hybrids

1 Maternally expressed genes

Imprinting causes allele specific

Paternal G ﬁ Growth often parent-of-origin specific, such as Paternally expressed genes expression. 69 of 88 imprinted genes
aternal Genes row — : —— :
mules (large, female horse x male donkey) g - show disrupted expression in hybrid
and hinnies (small, female donkey x male 5 - hamsters relative to parent species.
D 2 =
Maternal Genes @ Growth | horse). This is thought to be caused by a . - -
l e © — . s S s S s, s S R
Kdosage imbalance of growth related geney s . e
: ; L
O s
Dwarf Hamster as a Model System g 3 ”
§ — Q o 3 © @ o é
-6 “ -3 o 5 e 3 < o C PRTg oy 1—_§ =_2 EOC')-:C—: Eggm@ S cQ
g large R IR TR T S E
| sized 0 c hybrid Lo0lo<<drzo<hElD=ZNs0ONEDPETEIvoaloamnronducar SEaa S
Normal size versrown % 2 s Genes with symmetric imprinting in both hybrids
embryo and embryo and e T S o
= ® X
placenta placenta = 1 &
20 o
Vaat S 3 “normal” 2 =
. { © | g
5!» = hybric o
3 8 S .-
Y @ d: . :
B Q- . I = :: .‘é - ®© = oo
belli - A A B C L‘gc.‘!Bmg%g::‘_cﬁxg‘é%gggg@%%55%51—%—2&%%%%%&_535 E
" comppell Large hybrid : GeEE885s3E58F5835588£8522596355582858888838 2
| 1 1 | .
P. campbellip. campbelliP. sungorus  P. sungorus Genes with asymmeLi?rrégéa ikmbgt('jisnting in hybrids E%le

Brekke and Good 2014

X X
P. sungorus P. campbelli

Brekke et al. 2016

Methods: Testing for Differential Methylation Patterns Between Hybrid hamsters and Parent Species

Candidate Gene Search

* Searched literature on all disrupted imprinted genes for

evidence of CpG islands i

Lab Work

e Extracted DNA from
placental tissue of parent

species and reciprocal
hybrids
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Analysis

* Aligned sequencing reads of parent species and hybrids to compare differences in

n other species

* Treated extracted genomic DNA with e
sodium bisulfite to convert non-
methylated ‘C's to ‘T's

* Alighed gene sequences to find
conserved regions for primer design
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Designed primers to
isolate desired CpG island PCR
regions

Hoxall.human.genome
Hoxall.mouse.genome
Hoxall.Hamster.transcriptome [

 Amplifed region using
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Sequenced amplified
regions using PyroMark
Sequencing

Hybrid Mammals
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Allele-Specific DNA Methylation

When a ‘C’ is followed by a ‘G’ in the genome, it may be
methylated. Clusters of methylated ‘C’s are called CpG
islands. These can alter gene expression levels.
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B) Previous Hypothesis: Imprinting is lost and growth genes turned

up -
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Imprinting
C) Current Prediction: Imprinting is gained on both alleles,
silencing growth repressors and causing placental overgrowth

Implications

Genome Evolution and Speciation

Molecular mechanisms that regulate development may play an
important role in mammalian species formation. Imprinting
regulation may contribute to postzygotic barriers that lead to
speciation.

Human Health

Many of these genes are also found to be miss expressed in various
types of cancer. Hybrid growth patterns are very similar to those
found in rare but serious growth-related birth defects in humans,
such as Beckwith-Weideman Syndrome.
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Results/Conclusions

Studying DNA methylation in a non-model species faces
many challenges. Nonetheless, my initial results have found
several CpG islands around candidate genes that may
control imprinting, and | have successfully designed primers

Qor two of these so far. /
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