JOVE Genetics



KAPSAM

JoVE JOURNAL

GENETICS

AJOVEJournalof VlsuallzecExperlments RNyél yPy Af ]
GSNR (Gl o6l yPRPNJ

AJoVE Genetics, gen fonksiyonunu, gen ekspresyonunu ve

NEINE | aepigeyedry” dz SySu Al pcxp)tﬂalsydzi[ t dzl t |1
ASYSUAEAYA OS SONAYAYA AYyOStSYS

AT eS NHERRBRG OARS2 YIF{1I{S o0dzf dzy YI




= Gazi Univieisires

!' Merkez Kl F

Ana Sayfa Fubiphane Haldanda

Kztzslog Tarama Gazi Search

Anahtar Kelims v Aranacak sozodk

Elektronik Kaynaklar

E-kaynaklzr Kullzmim Kurallar

Elekironik Dergiler
Elektronik Kitaplar

Elektronik Maksle

Veri Tabanlar

Soiva
EMDOMOTE
Thenticate (inthal Engelleme Programi)
Turnitin (Tez intihal Engelleme Programl
Deneme Veri Tabanlar

Gazi niversitesi E-Dergiler

Elektronik Rezerny

Diger E-Kaynaklar

s, Hampiiz Dig Brigim (Frowy syarany

Fullamam Kesullan

Cahsma Saatleri Personel

Hizmetler

Gorme Engelliler Balimo

Garsel isitsel Materyaller
Kareller

Fobokopi ve Ciko Alma
Sessiz Caligma Alanlar
Sikca Sorulam Sonular

Kiotophaneler ve Bilgi Merkezleri

L2 Hullanic islemleri

L=
Gazi Universitesi Kikdphane ve Dokimantasyon Daire Baskanlig
OE500 Tekmikokullar AMKARA

Tel 0(312) 2022907 - Fape 0(312) 2022538

W5 Sanal Kitdphans Tury

Formlar

Kullansc Egidimi istek Formu

Yayin Siparis Formu

Kilrhph anele 3 as 'zairligi Formlan
Vari Tabardan Nagerlendirme Formu

Deneme Ver Tabanlan Degerlendirme Formu

Dupyerular

Agik Erizim




iThenticate (intihal Engelleme Programi)

Sisteme giris yapabilmeniz icin erisim tanimlamalarinizin yapilmasi gerekmektedir. Erisim tanimlamalari icin
lutfen inceleyiniz.

NOT: Programin tezlerin intihal tespitin

JCR (Journal Citation Repoy

OVE Biolog

JOVE Genetics

JOVE Neuroscience

JSTOR

Karger E-Journals

Kazana Elektronik Hukuk Yayimcihg

Library, Information Science & Technology Abstracts (EBSCO)

MasterFILE Complete

MathSciNet



Advancad o
JoVE JOURNAL

G E N ET I c s JoVE Genetics includes experimental approaches to study gene function, gene expression
and regulation, epigenetics, genetic disorders, population genetics, and evolution.

jove

MO 2T RECENT ADDITIONS Search Genetics

132 VIDEO ARTICLES

Hogyu David Seo’, Daeyoup Lee'

'Department of Biological Sciences, Korea Advanced Institute of Science and Technology

| OENETICE )

An Ecdysone Receptor-based Singular Gene Switch for Deliberate Expression of Transgene with Robustness, Reversibility, and Negligible Leakiness

Seoghyun Le=*", Minho Won*?, Ran Hee Hwang3, Gang Min Hur?, Hyunju Ro'

'Department of Biological Sciencas, College of Bioscience and Biotechnology. Chungnam National University, QDepanmem of Fharmacology. College of Medicine, Chungnam National University,

3De;:;artment of Nursing, Gwangju Women's University




®
’Dve ( Search 8,651 video articles Advancad o

oVE JOURNAL

G E N ET' c s JOVE Genetics includes experimental approaches to study gene function, gene
expression and regulation, epigenetics, genetic disorders, population genetics,

and evolution.

MO ST RECENT ADDITIONS

Video makaleyi
31 NNy G Nf

'\ Rvte Proarassion from Prophase to Metaphase Il

{ GENETICS )

Formaldehyde-assisted Isolation of Regulatory Elements to Measure Chromatin Accessibility in Mammalian Cells

Alfonso Rodriguez-Gil', Tabea Riedlinger?, Olesja Ritter”, Vera V. Saul®. M. Lienhard Schmitz?

'Department of Oncohematology and Genetics. Institute of Biomedicine of Seville (IBiS). University Hospital Virgen del Rocio, “Institute of Biochemistry. Medical Faculty.
Friedrichsirasse 24, Member of the German Center for Lung Research, Justus-Liebig-University




jC]VQ (" Search 8,651 video artl ) P °

ABOUT JoVE FOR LIERARIANS PUBLISH
0:04 Title
0:58 Harvesting Fetal or Neonatal Ovaries
3:55 Metaphase | (Ml) or Metaphase Il (Mll) Oocyte Collection
5:17 Qocyte Denuding and Zona Pellucida Removal
7:05 MI and MIl Oocyte Chromatin Spreads
| g:08 Results: Crossover Formation in C57B/6J Oocytes
i
e:52 Conclusion

18
DOI: 1

PUBLISH
0 CO




ABSTRACT

ABSTRACT

FoFEP 1 2RPNRPEPYPI
Y YI{1FfSRS

8SNJ Iy
devam etmektedir.

Chromatin spread fechnigues have been widely used to assess the dynamic localization of various proteins during gametogenesis. parlicularly for spermatogenesis. These
techniques allow for visualization of protein and M4 eealizatinon nattarmne durina meintic aveante 2ich 32 hamalnnone chramasnma nairnn ernanciz 2nd DA rgpair. VWhile

a few protocols have been described in the litera
meiosis initiation in fetal cvaries. In comparison,
Howeever, it is difficult to obtain a pure synchroniz
juvenile and adult testis. For later stages of meio
can be collected from adult female mice and stin
fetal, neonatal and adult ovaries are described w
particularly during MI. These techniques can be
oogenesis. As there are distinct differences betw
mammalian oogenesis and the sexually dimorph

INTRODUCTION

During spermatogenesis, large semi-synchronou

adulthood’. In contrast to males, meiosis in feMaess 1= nuawy swery
prophase | with an intact gemminal vesicle (GV, nuclear envelope) unfil puberty. At the onset of puberty. a subset
maturation, marking the inifiation of meiolic resumption. Meictic resumption in fully-grown oocyles is manifested |
germinal vesicle breakdown (GVED). The oocyie then undergoes chromosome condensation and segregation, fo
upon progression to MIl and are stimulated fo complete the second and final meictic division only after fertilizatio

Day post-coitum BIRTH Day post-partum he timing of
13.5 145 155 165 175 185 195 1 2 3 4 5 i .
T i 1 dizsection.
L : ons in the
Zygotene 53 re DDE?"ES'
H [ S - S
Pachytene 7 C .
3
Diplotene i e
(Dictyate) H
Figure 1: Meiotic prophase timeline during female embryonic and neonatal development.
( zygolene. and di dictyate stages) observed during embryonic anc JigERe
which the specific p! sub-stage more This figure was adapted from |
2 e ————

REFERENCES

1. Morelli, M. A, Cohen, P. E. Not all germ cells are created equal aspects of sexual dimorphism in

REFERENCES DOWHLOAD 5

Chromatin Spread Preparations for

the Analysis of Mouse Oocyte
Progression from Prophase
to Metaphase |l

Grace H. Hwang', Jessica L. Hopkins',
and Philip W. Jordan

rtment of Biochemistry and Molecular Biology,
Johns Hopkins University Bloomberg
School of Public Health

“These authors contributed aqually

meiosis. Reproduction. 130, (6), 761-781 (2005).

G
NI -

S

2 Keeney, S. Spo11 and ihe Formalion of DNA Double-Strand Breaks in Meiosis. Genome Oyn Siab. 2, 81-123 (2008).

3, Zickler, D., Kleckner, N. Recombination, Paiting. and Synapsis of Homologs during Meiosis. Gold Spring Harb Perspect Sidl. T, (6), (2015).

4. Vries, F. A, ef al. Mouse Sycpl funclions in

complex assembly._meiolic and XY body formation. Genes Dev. 19, (11), 1376-1389 (2005).

«Kidne
«Oval

S5 Baker, 5. M, &f &l Involvement of mouse Mih1 in DNA mismatch repair and meiolic crossing over. Nat Genet. 13, (3), 336-342 (1996).

7 1]

@

Ly ISA MTYTIERNIFSL ORI e, W@
(1), 15-27 (2016)
11. Hopkins, J.. et al. Meiosi: fi

10. Verver, D. E., Hwang, G. H.. Jordan, P. W., Hamer, G. Resolving complex

hesin component, Stag3 is essential for

6. Lipkin, 5 M__ &t al Meiotic amest and aneuploidy in MLH3-deficient mice. Nat Genet 31, (4), 385-390 (2002).

7. Kolas N. K, ef al. Localization of MMR proteins on meiofic chromosomes in mice indicates distinct functions during prophase | J Ceil Biol. 174, (3), 447-458 (2005).

8. Rankin, S. Complex elaboration: making sense of meiotic cohesin dynamics. FEBS Joumal. 282, (13), 2426-2443 (2015).

9. Lee. J. Roles of Cohesin and Condensin in Chromosome Dynamics During Mammalian Meiosis. J. Reprod Dev. 59, (5), 431-436 (2013).

structures during meiosis: versatile of Sme5/6. Chromosome. 125,

niromere chromatid cohesion. and required for DNA repair and synapsis

1645-1660 (2017).

14 Taketo, T Mi

d ovarian cell preparations for the analysis of meiotic prophase

between homologous chromosomes. PLoS Genet 10, (7), 81004413 (2014)

12 Hwang, G., et &l SMCS/6 is required for the formation of segregation-competent bivalent chromosomes during meiosis | in mouse oocyles. Deveiopment. 144, (9)

13 Kota, 5 K, Feil, R Epigenetic transitions in germ cell development and meiosis. Dev Cedl. 19, {5), 675-686 (20110)

ion in oocytes with improved recovery by cytospin i ion. Methods

Mol Biol. 825, (1), 173-181 (2012),

15. Sun, X, Cohen, P. E. Siudying,

in mouse oocyles. Methods Mol Biol. 957, (1), 1-18 (2013).

16. Kim, J. H., Ishigure, K., Kudo, N., Watanabe, Y. Studying_

fic cohesins in mouse- oocyles. Methods Mol Biol. 957, (1), 47-57 (2013}

17. Susiarjo, M, Rubio, C . Hunt, P Analyzing mammalian female meiosis Methods Mol Biol 658, 338-354 (2009).



iDve ( Search 8,651 video articles Advanced o

ABOUT JoVE FOR LIBRARIANS PUBLISH VIDEO JOURNAL SCIENCE EDUCATION

ABSTRACT INTRODUCTION PROTOCOL RESULTS DISCUSSION MATERIALS REFERENCES DOWNLOADS

CITATIONS

{lre¥TlyPYy al € ,\N éAG 1 Ny ._ ' Chvomatin Spreao Prep XML
pownconns sekmesi ile herhangibiv S F S NI y & WS s Ansiysle i Shotes |
| NI OPQYF  Shildiysgra8q Ny E S BB e Metaphase]
RisF2NXYI 0§ PYRI @&l - 13

Xml'-F 2 NJY. I [_,j Py. R | Grace H. Hwang', Jessica

and Philip W. Jorda

PDF

A 2 A Dupnrhljantofﬂiuchnn:l_i!tr]rand Maolecular Biology,
1Frt SRS (dzZtlFIyPtlyYy Y dohne. Hopkine ahukty Blooribe:g
PAfF 2 NY I 0 PYRI X e

Makalenin tammetnini de
PAfF2 NI G PYRI oO0Af IA &l & N

CITE THIS




iDve (_ Search 8,651 video articles Aemnced o Q
I @ NPOI OARS?2 ydf

6dzi2ydzy I (P IpafF AN | R

31 NNYGNf SeSoAfA

-
lee Journal of Visualized Experiments WWW_OVE. COM

Video Article
Chromatin Spread Preparations for the Analysis of Mouse Oocyte Progression
from Prophase to Metaphase Il

Grace H. Hwang*', Jessica L. Hopking*', Philip W. Jordan'
‘Depam'nm of Biochemistry and Malecular Biology, Johns Hopkins University Bloomberg School of Public Health
.Thes.e authors contributed equally

Correspondence to: Philip W. Jordan at pjordan8@jhu.edu

URL: hitps:/fwww jove comividea/567 36
DOl doi:10.3791/56736

Keywords: Genetics, Issue 132, Oocyte, meiosis, chromatin spread, oogenesis, chromosome segregation, immunoflucrescence micrascopy,
aneuploidy

Date Published: 2/26/2018

Citation: Hwang, G.H., Hopkins, J.L_, Jordan, PW. Chromatin Spread Preparaticns for the Analysis of Mouse Oocyte Progression from Prophase to
Metaphase Il. J. Vis. Exp. (132), e56736, doi:10.3791/56736 (2018).

y | e

Chromatin spread technigues have been widely used to assess the dynamic localization of various proteins during gametogenesis, particulary
for spermatogenesis. These technigues allow for visualization of protein and DMNA localization patterns during meiotic events such as
homologous chromosome pairing, synapsis and DNA repair. While a few protocols have been described in the literature, general chromatin
spread technigues using mammalian prophase cocytes are limited and difficult due to the timing of meiosis initiation in fetal ovanes. In
comparison, prophase spermatocytes can be collected from juvenile male mice with higher yields without the need for microdissection. However,
it iz difficult to obtain a pure synchronized population of cells at specific stages due to the heterogeneity of meiotic and post-meiotic germ cell
populations in the juvenile and adult testis. For later stages of meiosis, it is advantageous to assess ococytes undergoing meiosis | (M) or meiosis
Il {MIl}, because groups of mature cocytes can be collected from adult famale mice and stimulated to resume meiosis in culture. Here, methods
for meiotic chromatin spread preparations using oocytes dissected from fetal, neonatal and adult ovaries are described with accompanying
video demonstrations. Chromosome missegregation events in mammalian cocytes are frequent, particularly during MI. These technigues can be
used to assess and characterize the effects of different mutations or environmental exposures during various stages of cogenesis. As there are
distinct differences between oogenesis and spermatogenesis, the techniques described within are invaluable to increase our understanding of
mammalian cogenesis and the sexually dimorphic features of chromosome and protein dynamics during meiosis.
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