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ABOUT JoVE VIDEO JOURNAL

JoVE Video Journal is the first peer—reviewed scientific VIDEO JOURNAL FACTS
journal combining high-quality video demonstrations with

detailed text protocols. Researchers around the world rely
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reproducibility. published articles
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QUICK SEARCH & BROWSE
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QUICK SEARCH

Search by keyword in the main search bar
for direct access to the latest scientific
research.

ADVANCED SEARCH

Refine your keyword search and/or add
author, institution, date, or sections filters by
clicking on 'Advanced' in the search bar.

VIDEO JOURNAL ACCESS

See which Video Journal sections you have
access to while in your institution's IP range,
or when logged in to your account.

SCIENCE EDUCATION ACCESS

See which Science Education series you
have access to while in your institution's IP
range, or when logged in to your account.

ACCOUNT LOGIN

Log in to your account using your
institutional email address and access
additional features.

NAVIGATION BAR

Browse our site for additional information
on JoVE - such as instructions on submitting
your manuscript and guides on how best to
use JoVE.
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SEARCHING TIPS

SEARCH QUERIES ON JoVE.COM

Here are some tips on optimizing search results:

The best way to search is to use the main search bar to get a
broad range of articles then use the advanced search and
additional filters on the search page to hone in on what you
are looking for.

Searches done through the main search field cannot contain
any special characters. These will be stripped in results.

The advanced search allows you to string terms together with
the connectors “and”, “not”, and “or”.

Use quotes in the advanced search fields to include or exclude
exact phrases.

Searches are automatically truncated after 320 characters.

SCIENTIFIC INDEXES
JoVE articles are indexed in PubMed/Medline, Web of

Science, ChemAbstracts, SciFinder, and Scopus to name a few.

Searching for 'JoVE', '"MyJoVE', 'JoVE[jour]', or 'Journal of
Visualized Experiments' on any online resources should bring
up our content.

PUBMED
Searching for 'JoVE[jour]' will bring back our articles on

PubMed. However, there are PMC links on all video articles on

JoVE that will send your users to the PubMed listing more
directly.
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USING YOUR SEARCH RESULTS

1 TOTAL SEARCH RESULTS

L]
Displays the number of search results. jOve stem cells (a) O

Displays the search query for the current
view. 3 REFINE YOUR SEARCH: 1 5258 Video Articles El |E| |E| 2 © contains stem cells

[]
3  REFINE YOUR SEARCH

Use the filters on the left column to refine

h by k d loai h — o Stem Cells: Relatively undifferentiated cells that retain the ability to divide and
your searc Yy keyword logic, author, proliferate throughout postnatal life to provide progenitor cells that can differentiate

institution, publish date, and/or journdl e ° into specialized cells.

section.

or v [ -] 4
4 SEARCH RESULTS
. not v (- 5 In Vitro Differentiation of Human Mesenchymal Stem Cells into Functional
Search results are always displayed by Cardiomyocyte-like Cells
order of relevqnce. [+ [l Peter Szaraz*', Yarden 8. Gratch*!, Farwah Igbal', Clifford L. Librach':#545
@ Create Fertility Centre, “Department of Physiology, University of Toronto, 3Department of Obstetrics
5 DISPLAY ARTICLE CONTENT IFhllléil‘}?‘lBu:BrrO?IUTHon OR -~ and Gynecology, University of Toronto, “Department of Physiology, University of Toronto, *Department
. . . . of Obstetrics and Gynecology, Women's College Hospital
Click the article title to go to the article 6 ( oevecopuentaL mioLoy )
page. EH;R BY PUBLICATION ~
High Efficiency Differentiation of Human Pluripotent Stem Cells to Cardiomyocytes
SECT'ON FILTER BY SECTION and Characterization by Flow Cytometry
1L ~

6 Subarna Bhattacharya*!, Paul W. Burridge*2, Erin M. Kropp', Sandra L. Chuppa', Wai-Meng Kwok®,

Displays the section the article is hosted in Joseph C. Wuf, Kenneth R Boheler'® Rebekah L. Guncry'

Department of Biochemistry, Medical College of Wisconsin, 28tanford Cardiovascular Institute,

Stanford University School of Medicine, 2Department of Anesthesiology, Medical College of
Wisconsin, *Stem Cell and Regenerative Medicine Consortium, LKS Faculty of Medicine, Hong Kong
University, *Division of Cardiology, Johns Hopkins University School of Medicine, *Cardiovascular
Research Center, Biotechnology and Bicengineering Center, Medical College of Wisconsin
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IN-PRESS ARTICLES

JoVE In-Press contains the

abstracts of articles that passed jove 0 ) CD

peer-review and have been e — —

accepted for publication in JoVE.
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2 Shifting Zebrafish Lethal Skeletal Mutant Penetrance by Progeny Testing

FILTER BY AUTHCR OR INSTITUTION ~ Elioit P Brooks', James T Nichols!
Video Co IDepariment of Cranistacial Biology, University of Colorsds Anschutz Medical Campus
1 ACCESSING IN-PRESS

JOVE INPRESS

On the search page, you can filter the iy ” o Do I Moo Y T M S A Vo RS )
. and Microscopy Equip
results to In-Press only by selecting In-Press Nerosionco et esb g o
. . . Immunology and Infection
as a section. However, In-Press articles will R ———
show up in your search results if they are S :
| e jove S o e e s ) €
relevant to your query. ety . =
Environment -
2 SEARCH RESULTS 2:2‘&’““' e Shifting Zebrafish Lethal Skeletal Mutant Penetrance by Progeny Testing
. . . Biochamistry Elliott P. Brooks', James T. Nichols'
Click on the title of an article to read the full e : - s -
a b stract 1 - f::m Gt This article has been acoepled, the video is coming soon! To be notified upon release,
In-Press This article has baen accepted and is currently in production pleasa enter your email address hare:
3
3 NOTIFICATIONS €D
If you are interested in a specific article b Zobrafsh mutant phenotypes ars ofon incomplataly penetran, oy manifesing in some e
. . P . K mutants. Interesting phanatypes that inconsistently appear can be difficult to study, and can
SI g n U p fo r a n e m 0 I I n otIFI cotl o n . Yo U wl I I be lead to confounding results. The protocol described here is a straightforward breeding
N N 3 paradigm to increase and decrease penetrance in lethal zebrafish skeletal mutants. Because
alerted as soon as the article is published. e A i

Specific PCR (KASP) genotyping zebrafish and staining larval zebrafish cartilage and bone.
Applying the husbandry strategy described here can increase the penetrance of an interesting
skeletal phenatype enabling more results In addition,
decreasing the mulant penetrance through this selective breeding stralegy can reveal the
developmental processes that most crucially require the function of the mutated gene. While
the skeleton s specifically considered here, we propose that this methodology will be useful
for all zebrafish mutant lines.
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JoVE ARTICLE PAGE - VIDEO

1 SECTION
QUiCkIy see Which JOVE Video JoUrnGI jove Search by keywords, for example: stem cells’ Advanced e m
section the article is published in. poouTE FoR LeRARARS
2 ARTICLE INFORMATION 1 (o cmommrmmomr]
Article title, authors, and offiliated , Shifting Zebrafish Lethal Skeletal Mutant Penetrance by Progeny Testing

institutions. Elliott P. Brooks', James T. Nichols’

DEPARTMENT OF CRANIOFACIAL BIOLOGY, UNIVERSITY OF COLORADO ANSCHUTZ MEDICAL CAMPUS

3 COMMENTS ) :
i N ° Not Published 3 0 COMMENTS 4 VIEWS 42 5 CITE THIS .
Click to read all comments on this article. lee

7 YOUHAVE FULL ACCESS TO THIS ARTICLE THROUGH JOVE

PUBLISH WITH JoVE

s E

4  VIEWERSHIP

Click to see the number of views by country,
institution, and search engine.

0:06 Title

5 CITE THIS
105  KASP Genotyping
Copylng a ?"‘qhon_ OUfOITlOtICO")’ OddS it to 318 Pairwise Cross Sibling Heterozygous and Embryo Rearing
a citations list available in your user I
413 Alcian Blue/Alizarin Red Cartilage and Bone Staining
account.
542 Phenotype Scoring and Family Selection
6 SHARE 6:49 Results: Selective Breeding for Skeletal Penetrance in Zebrafish

7:58 Conclusion

Easily post this article on social media:
Twitter, Facebook, or LinkedIn.

ISSUE 127 1 DOI: 10.3791/562( 9 DOWNLOAD PDF 1 o 4 ADD TO FAVORITES

7  ACCESS TYPE

Check whether your access to a specific
article is provided by your institution or if it
is open access.

8 VIDEO CHAPTERS 9 DOWNLOAD PDF 10 ADD TO FAVORITES
Jump to a specific place in the video by Download the text article to your device. Create a playlist of your favorite Video
clicking on the corresponding chapter. Articles. Access your playlist from your

user account.
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JoVE ARTICLE PAGE - TEXT

NAVIGATE

Use the sticky navigation bar to navigate to
the different sections of the article:

® Abstract

® Protocol

® Discussion

® Disclosures

® Materials

® References

DOWNLOADS

Files available for download include:

o Text Article (PDF)

e Materials List (PDF)

e Supplemental Materials

e Article Meta-Description (XML file)

e File for Reference Management Software
(EndNote, RefWorks, Reference
Manager, Procite)

¢ Video File (Authors only)

LEFT-SIDE PANEL

As you scroll down the article, the different
sections of the text article will appear on
this left-side panel.

RIGHT-SIDE PANEL

The small video player is always visible and
allows you to follow the action as you read
the protocol.
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PROTOCOL REPRESENTATIVE RESULTS DISCUSSION DISCLOSURES
CAT QECIEASE QeTIONC DACRGTOUNU VATTETON, THUS DIOmCINGg expetents

consistency and reproducibility. For example, performing all in situ hybridization analyses on one selectively inbred strain can

reduce confounding variability and strengthen conclusions. Third, generating severe and mild strains will reveal the entire

phenotypic series that can result from a particular mutation

At first glance, selective breeding of lethal mutants seems impossible. How can one breed for penetrance when the animals that
are scored for selection are dead? Fortunately, methads for selective breeding by family selection, specifically progeny testing,
have demanstrated effectiveness in livestack breeding programs for many years”%. These programs are mainly used for selective
breeding for traits that are only present in one sex, like milk production in cows or egg production in hens. The males of these
species cannot be scored directly, but their progeny are scored and a value is then assigned to the parents. Borrowing from this
strategy, the protocol presented here involves scoring the fixed and stained mutant offspring from a pair of zebrafish that are
heterozygous for a mutant gene of interest. The panelrance of a phenotype in the homozygous lethal mutant offspring is assigned
to the parents when deciding which individuals will produce the next generation in the line. We find that this method is an effective
means of shifting penetranca in zebrafish lathal skelstal mutants?

Similar to other studies, this selective breeding protocol takes under consideration criteria like clutch size, survival of offspring,
normal development of embryos, and sex ratio®. However, these factors are all considered in the context of a mutant background
with the objective of shifting the mutant penetrance. Therefore, this protocol extends previous selective breeding paradigms by
offering a method to strengthen developmental mutant analyses as well as increase background homogensity.

This protocol requires extensive genotyping, so it is important to develop a reliable, rapid genotyping protocol in advance. There
are many genotyping protocols available®1, however we find the KASP genotyping?212.14 is faster, more cost efficient, and more
reliable than methads based on restriction enzyme cleavage of amplified sequences'®. Therefore, we include a KASP protocol in
this work. Additionally, we focus on skeletal mutant phenotypes in this protocol and include a procedure for Alcian Blue/Alizarin
Red slaining modified from previous protocols’®,

The method described here is a straightforward strategy for shifting lethal mutant penetrance upward or downward. While this

nntnenl facnisas an ckalatal mitant nhanntunas we haliewa it will ha a neaful stratanv far hiichandne of all mutant 7ahrafich lines
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video articles.
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USER ACCOUNT & FEATURES

Users can create an account with

their institutional emails in order jove o - D
fo have access OH: CGmpUS. The)’ ABOUT JoVE FOR LIBRARIANS

will also have access to the
following features:

1 USER ACCOUNT DASHBOARD

2 VIEW WATCH HISTORY
Find a previously watched article easily with _ 2 By NEMGEH 3 v i s 4 1

this watch history feature.

© WELCOME DIANA

CITATIONS LISTING

5 [# myrests 6 (G) accountmFo 7 |B JoveAccess
3 FAVORITE ARTICLES

Access your favorite video articles playlist 5 e UELA e FILTERBY SECTION 1 ceerions L
here. To add a video, simply click the 'add
to favorite' button under the video player
on the article page.

@ BEHAVIOR : - @ BIOENGINEERING

-

4 CITATIONS LISTING

Access the list of all the video articles you

. ° H . Quantification of Information Creating and Applying a Characterizing Cell Migration A Protocol for Using Gene Set
have cﬂed. TO Odd an arhcle, Slmply CIICk Encoded by Gene Expression Reference to Facilitate the Within Three-dimensional /n Vitro Enrichment Analysis to Identify
the 'Cite ThiS' bU"’Oﬂ at the tOp OF the video Levels During Lifespan Discussion and_ Wound the Appropriate
player on an article page.
5 MY TESTS
Faculty using Science Education in their 7 JoVE ACCESS 8 RECENT JOURNAL ARTICLES
claierQm; c:r Itqbfs ccuLmanage their Check what access you have to JoVE The latest published articles will be visible
customized fesis from nere. through your institution. here. You can filter them by section.

6 ACCOUNT INFO

Manage your account settings.
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AUTHOR ACCOUNT & FEATURES
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JoVE Authors can create an
account with their institutional
email. In addition to all user
account features, authors will be
able to check on their published
and In-Press articles.

MY RECENTLY PUBLISHED ARTICLES

Your published articles will all be listed
here. Click on a video to go to the article
page from which you can download the
video file and/or view the article statistics.

MY ARTICLES

Click here to check on the progress of your
accepted manuscript.

ACCEPTED MANUSCRIPT(S)

Here will be listed the different manuscripts
that have been accepted.

ARTICLE PROGRESS

Quickly check at which stage your article is

currently in (last stage in dark blue). See
the definition of each stage below.
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JOVE IN THE LAB

JoVE in the Lab is a resource for
JoVE Video Journal users. This
page is new and will be updated
often with new resources.

1  ACCESSING JoVE IN THE LAB

Click on the Video Journal tab on the main
navigation and then click on the JoVE in the
lab button.

2 DIFFERENT WAYS TO USE JoVE

See the various ways labs are taking
advantage of JoVE to increase productivity.

3 JoVE VISUALIZE

Find video protocols related to scientific
articles indexed in PubMed.

4 LABINDEX

Encyclopedia of scientific research
laboratories.
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JoVE IN THE LABORATORY.

2 DIFFERENT WAYS TO USE JoVE

There are muliple ways to use JoVE in your [aboratery 1o increase productivity, work more efficiently and retain institutional knowledge. As JoVE expands into new fopics, we
will add additional resources to this page
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Publishing articles on JoVE's piatform is an easy way
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=L o lab. Our professionl videographers preserve
your work for futura 1ab membars and provide
transparency info your methods.

Support Grant Applications
Capturing your work a videa provides Iransparency
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= raquirements for grants, Articles in JOVE automatically
= cisplay usage stats, praving tha global interest in your
work.

Resources in Development

JOVE Visualize is a tool that matches tha last five years of PubMed publications.
1o methods in JoVE's video liorary.
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The Lab Index ranks researchers and thair labs on their impact In their specific

scientific fields.
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Thinking of submitting to JoVE?
Learn about our publishing process online:

e JoVE.com/publish

Having technical difficulties?
Fill out our Technical Support form online:

e JoVE.com/about/contact

Want to be updated on the latest science published in JoVE?
Sign-up for our scientist newsletter from the homepage footer:

e JoVE.com

For more information please visit JoVE.com
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