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quarantine protocols,
basic husbandry and facility care, and research
trends utilizing zebrafish.
Each year, the Zebrafish Husbandry
Association holds an Annual Members
Meeting in conjunction with the Zebrafish
Husbandry Workshop. These meetings
coincide with Aquaculture America hosted by
the World Aquaculture Society. This year in
Seattle, attendance for our annual member
meeting topped 60 individuals in person, and
approximately 20 who joined us via webcast.
This was the largest gathering of the
organization to date.

In addition, we also sponsored four
presentations by ZHA members that
highlighted a variety of interesting husbandry
related research projects. All were very
thought provoking and emphasized the
importance of husbandry research to the
continued development of the zebrafish model.

This meeting provides us with the opportunity
to update our members on the status of the
organization. We give a short presentation on
what we have done in past year, where we plan
to go in the future, and discuss resources the
association can provide to its members. We
also host a luncheon for our members and hope
this social function gives people the
opportunity to make new connections within
the organization.

Figure 1: 2014 ZHA President Carrie Barton
presenting the first annual Outstanding Steward of
Zebrafish Husbandry Award to Mark Francis.

ZHA also hosts a special session and sponsors
several talks during the Zebrafish Husbandry
Workshop. This year, 2013 ZHA Vice
President Brad Goodwin organized a
husbandry session that focused on the
fundamentals of running a strong zebrafish
facility. Topics included the importance of
understanding and recognizing diseases
common in zebrafish, biosecurity and

ZHA also announced the creation of the
Outstanding Steward of Zebrafish Husbandry
Award. The inaugural winner of the award
was Mark Francis of Aquaneering. Mark was
selected for his dedication to advancing the
field by creating a venue for zebrafish specific
husbandry to be presented and discussed. The
Outstanding Steward award will be an annual
award given each year at the husbandry
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workshop. The ZHA executive board and the
ZHA peer review panel will nominate and vote
on the recipient.

anniversary of the Zebrafish Husbandry
Workshop sponsored by Aquaneering at the
World Aquaculture Society Aquaculture
America meeting in Seattle, WA. Although
several more informal get-togethers took place
in prior years, the first ‘official’ workshop took
place in New Orleans on January 18, 2005 and
featured four hours of talks and five speakers
(including Brendan Delbos, now
Aquaneering’s Eastern Region Sales and
Technical rep!). This year the session covered
over thirteen hours and featured 23
speakers. The attendance consistently topped
85 throughout both days, a workshop record.

Figure 2: Attendees at this years Zebrafish
Workshop.

There were a number of firsts this year. A tour
of a local zebrafish facility, Seattle Children’s
Hospital, was offered on the end of the first
day. Feedback from participants was very
positive, as it gave a chance to exchange ideas
in and compare notes in an actual lab setting.
2014 also marked the first time CEU
(Continuing Education Units) were offered for
workshop attendees. The Zebrafish Husbandry
Association initiated what is to be an annual
“Stewardship” award for individuals
contributing to the husbandry community, with
Aquaneering’s President Mark Francis the first
recipient for founding and continuing to
sponsor the workshop.

Figure 3: Tour of the zebrafish facility at Seattle
Children's.

2014 also marked a very special milestone.
This year, the Zebrafish Husbandry Workshop
celebrated its 10 year anniversary. Here is a
word from Wendy Francis, Vice President of
Aquaneering, about the meeting:
“2014 was host to the official ten-year

We eagerly look forward to the 11th annual
workshop Feb. 19-22 in New Orleans!”
Wendy Francis, VP of Aquaneering
Each year, the workshop wraps up with an
open forum town hall meeting. This format
allows both the meeting organizers and ZHA

Get Linked In to the zebrafish community by joining the Zebrafish Husbandry
Association on LinkedIn! Go to https://www.linkedin.com/groups/ZebrafishHusbandry-Association-7468704 to join!
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the opportunity to get feedback and develop
future directions. There were a number of
topics this year.

-Larval rearing
-Embryo disinfection
-Facility design

It was unanimous that the community would
like to see ZHA continue to host a peer
reviewed special session at the meeting.
Feedback from this discussion was used as a
foundation for a more efficient system. Each
year’s selected speakers will serve as judges
the following year on the ZHA peer review
panel. This rotation system will eliminate the
need to reach out each year to find people to
serve on the panel. This panel will also work
with the ZHA executive board to select a
recipient for the Outstanding Steward of
Zebrafish Husbandry award.

Another goal of the executive board this year is
to bring back working groups as a way to
encourage publishable research collaboration
within the organization. With the number of
interested members, we feel that this is
attainable in 2014 and will continue to update
the group as this develops. Other topics of
importance included expanding our outreach to
other meetings such as the Zebrafish
Development meeting in Madison, as well as
continuing to have a presence at national
AALAS.

The revival of working groups was also of
interest to many people. A list of topics was
developed, along with a number of volunteers
interested in chairing or being involved in a
group. Topics include:

The topic of emergency management and
disaster planning was also brought up as a
concern for many participants as emergency
life support can be much more complex for
aquatic species. The group also expressed an

"Health and Colony Management of Laboratory Fish" at Mount
Desert Island Biological Laboratory, Bar Harbor, Maine
17 – 22 August 2014
Applications are being accepted for this 1-week educational opportunity for individuals with
maintenance, management or research responsibilities in which fish are used as laboratory
animals. APPLICATION DEADLINE - JUNE 15, 2014.The course is offered at the Mount
Desert Island Biological Laboratory, Bar Harbor, Maine during the period of 17 - 22 August
2014. Topics to be discussed will include general system design and water quality
management, anatomy and histology of fish, general fish diseases and disease
management strategies. Infectious and non-infectious diseases common to all fish as well
as specific diseases of importance to laboratory-maintained zebrafish will be discussed.
The course will consist of lecture, laboratory exercises and discussions. During the course
there will be an opportunity for students to discuss unusual and/or unsolved diagnostic
case experiences from their home laboratories as problem-solving exercises. The course
should be particularly valuable to technical staff, graduate students, postdoctoral fellows,
junior faculty and investigators needing skills to monitor the health of a colony of aquatic
organisms. The course also provides a unique educational opportunity for Residents in
Laboratory Animal Medicine Programs.For more information on the course, please see the
course web site at:
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"Health and Colony Management of Laboratory Fish" at Mount

interest in hearing updates on talks given
the previous year.
The ZHA executive board would like to
thank everyone who made this years
meeting a success, especially our
members in attendance and those who
presented their research or provided
feedback and ideas for next year. We
would also like to thank John Cooksey of
WAS for organizing Aquaculture
America and working with ZHA as an
affiliate, as well as Bobbi Bauer and
Aquaneering for organizing the Zebrafish
Husbandry Workshop. A special thanks
goes out to Eric Herbst of Pentair Aquatic
Ecosystems (2012 ZHA Vice President)
for providing a webcast for those who
could not attend the meeting in person.

Many people in attendance at this year’s
Zebrafish Workshop were intrigued when
Marc Tye, the Zebrafish Core Facility
Manager at the University of Minnesota
showed some images of him using a
handheld feeding gun he built using a 3D
printer. Marc created the feeder to deliver
precise and repeatable amounts of food for a
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Washington University in St.
Louis School of Medicine
The core Zebrafish Facility marks the first
large-scale, centralized zebrafish facility
for the School of Medicine at Washington
University in St. Louis.
The project was completed from concept
and design to housing its first fish in 43
weeks. It occupies approximately 6,000
square feet and has a capacity of 6,780
tanks (80-racks), with a total water
capacity of approximately 18,000L. The
sumps typically found beneath racks were
eliminated, the facility opted for a
centralized, below-grade sump in each of
the three housing rooms, which allowed
for a nearly 10% increase in tank space.
Consumable mechanical filtration was
eliminated by opting for micro-screen
(30-micron) roto-filters, which also
perform the duty of providing the daily

Instructions for assembly and 3D CAD files
can be downloaded for free from the
University of Minnesota Zebrafish Core
Facility website
http://www.peds.umn.edu/genetics/zebrafish/
or the ZHA website http://www.zhaonline.org.
3D CAD files can be viewed by downloading
free software: Google Sketchup. The
instructions for assembly include a list of
hardware (screws, spring etc.) needed.
Minimal mechanical aptitude is required for
assembly.
For questions or comments contact Marc at
mttye@umn.edu.
Check out or post other DIY projects in the
Do-It-Yourself Corner under the
Resources tab of the new ZHA website!
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water exchange.
Because at the time of installation no reliable
and safe protocols for aquatic cage washing
were widely used a rack washer and a cabinet
washer were included because they provided
the ability to expose the hand-washed
equipment to sanitizing temperatures. Since
then, a great deal of effort has gone into
developing safe and effective chemical cage
Figure 4: Rack washer. Photo by Erik Sanders.

Join us for our Quarterly Webinar
series on September 17th at 2 PM
EST!

Chris Lawrence from Boston Children’s
Hospital will present:

The Evolution of Aquaculture
Research Infrastructure at Boston
Children's Hospital
The tremendous explosion in growth in the
zebrafish model system over the past two
decades has been accompanied by a
concomitant increase in the creation of
dedicated, physical infrastructure in which to
support large numbers of fish for research. In
no place is this trend more apparent than at
Boston Children's Hospital, which is home to
one of the largest and most active zebrafish
programs in the world. The history of
aquaculture infrastructure at BCH will be
presented, with a primary focus on the two
most recent improvement projects that
together account for over 6,000 square feet of
space and over 10,000 tank units.
This webinar is open to all interested parties,
ZHA membership is not required. To
participate, send an email to
admin@zhaonline.org.

washes and the facility is now able to eliminate
the costly and laborious activity of a manual
cage wash.
Further automation was invested in feeding of
fish. A total of 20 Tritone Automatic Feeders
are found in the facility; four in the Nursery
and eight in each of the two adult housing
rooms. While relatively new at the time of
installation, this technology operates as an
extension of the fish husbandry staff and
permits the facility to translate the manual
feeding practices into automated feeding
schedules. Further, the facility is able to better
pair the feeding schedules and regimens to
match the various life stages of the fish and the
aims of the researchers. Because zebrafish are
agastric minnows, the common practice of
“necessary overfeeding” can be eliminated in
favor of more frequent, smaller meals.

Figure 5: A fish's view of the Facility Manager, Erik
Sanders and the WashU Facility. Photo by Bob
Boston.
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The Zebrafish Education Team announces the
first online Zebrafish Husbandry Workshop at
Gadsden State Community College in
Gadsden, AL during the GSCC Fall Semester.
Many ZHA members are anxious to hear how
the online zebrafish husbandry course and
corresponding hands-on husbandry workshop
are coming along. The team has been busy
editing, scripting, and reviewing presentations
almost every week and we are happy to report
that we only have a few presentations left to
script, edit, and present for peer review (out of
26 total presentations). Each presentation has
been edited by the group to make certain we
provide the most up-to-date, accurate, detailed,
and useful content possible. This 100% online
course will be offered for the GSCC Fall
Semester commencing Aug 20, 2014, and at
about $350 per person it should be a real
bargain. The course can be taken for college
credit or as continuing education.

Figure 6: Stand alone racks from all the major
zebrafish vendors.

The team is also excited to announce the first
Hands-On Zebrafish Husbandry Workshop at
the GSCC Aquaculture Education and
Development Center August 6-8, 2014. The
program is bringing in vendors and team

members to work with workshop students in
small teams (4-5 students per team member).
Topics include live feeds, systems
maintenance, water quality, spawning, larval
culture, cleaning and disinfection, shipping and
receiving, and quarantine. The course will also
include a large group session on occupational
health and safety. The workshop is all
inclusive and participants need only to arrange
travel to and from (BHM) Birmingham
International Airport (with August 5 and

Figure 7: Cirriculum development team.

departure August 9). The $500 workshop
tuition includes: travel to/from the airport,
travel to/from the workshop, lodging and
boarding costs. All participants need to be
aware that this workshop is a “beta test” and is
the first for both the instructors and
participants. The University of Alabama at
Birmingham (UAB) and Gadsden State
Community College (GSCC) are subsidizing
the cost of the workshop to collect data and
feedback for future workshops.
Please visit
http://www.gadsdenstate.edu/academics/scienc
e/an/zebrafish.php to sign up for the online
course or hands-on workshop. A
representative will contact registrants with
further details.

ZHAonline.org
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Skretting is a global leader in providing innovative and sustainable
nutritional solutions for the aquaculture industry. Skretting provides a
technically and nutritionally advanced hatchery product range for marine
fish and shrimp as well as a complete nutrition for all life stages of
zebrafish, called GEMMA Micro.
GEMMA Micro has demonstrated lots of success in eliminating live feeds in zebrafish rearing with ease of
labor and short generation time. Contact Nick King (phone: 603-978-1311 /e-mail: nick.king@skretting.com)
to discuss the right strategy for your laboratory.
Upcoming event
“New insights in Zebrafish feeding and husbandry system design”
workshop (4 June, The Netherlands): it is hosted by Skretting and
Fleuren & Nooijen BV and will discuss the strong relationship
between feed, feeding practices, system design and system
management.
www.skretting.com.spectrum
“Tecniplast Aquatic Solutions: Total Solutions for Aquatic Housing”
Healthy Animals + Refined Husbandry Processes = Better Research
Outcomes… that’s Tecniplast’s goal!
With innovative product designs and high quality construction, Aquatic
Solutions has become the leading provider of aquatic laboratory systems
worldwide.
Our products targeting simplified, safer husbandry procedures include:
Active Blue Stand-alone System – Utilizing a drum filter on a stand-alone rack, Active Blue reduces the need
for manual maintenance while enhancing the water quality.
650A Cabinet Washer – The only proven system available to
remove algae and biofilm without manual scrubbing.
Active Siphon System (patented) - Effectively removes
debris while maintaining a healthy environment for the fish.
Tritone Automated Feeding System – The only automated
fish feeding system available! With Tritone, the feeding
schedules can be tailored to your research needs.
Visit our booth in Madison for the chance to win a trip
to the 3rd Annual Zebrafish Husbandry Course in Italy!
Block mRNA translation, modify pre-mRNA splicing or inhibit
miRNA activity with Morpholino oligomers from Gene
Tools. Morpholinos are effective, specific, stable and nontoxic. They are used in cell cultures, embryos or, as VivoMorpholinos, in adult animals. Gene Tools also makes products to
endosomal release agent. Dr. Jim Summerton founded the pioneering
antisense company Antivirals Inc. (now Sarepta Therapeutics) in
1980 to develop antisense therapeutics and founded Gene Tools, LLC in 1997 to supply Morpholino oligos to
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researchers worldwide. Backed by Ph.D.-level customer support, Gene Tools designs and synthesizes
Morpholinos and delivery reagents.
The Aquarius Fish System™ features innovations like
tubeless water delivery; easy-feed, self-cleaning lids; highoutput UV sterilization, and rust-free racks. Tank dividers
accommodate changing needs. Under-the-rack, rinse and
reuse filtration reduces overhead, boosts LEED rating and maximizes floor space. Suitable for zebrafish,
minnow, medaka, urchin and shrimp. Lifetime warranty included.
ZEBRAFISH HOUSING
The Aquarius Fish System incorporates recommendations by fish
facility managers to increase reliability and reduce maintenance
time and expense. Features include rinse and reuse filtration,
tubeless water delivery to minimize spills, powder-coated racks to
resist corrosion, self-cleaning lids, and v-shaped gutters to reduce
algae build-up. 2L, 4L and 8L tank sizes, and all tanks sizes fit
onto any shelf. LED lighting in photo period cabinets and energyefficient pumps reduce overhead. Available in standard and custom
sizes and configuration. Lifetime warranty.
Aquatic Enterprises, Inc.
www.Aquaticenterprises.com
Pentair LTD is a global leader in the design, manufacture,
and distribution of water technologies and equipment. In
October of 2012, Pentair purchased Aquatic Habitats, a
supplier of Zebrafish and Xenopus housing systems to the
research community. Pentair Aquatic Eco-Systems, Inc., as
we are now known, is an industry leader for the
manufacture, supply, installation, and service of aquatic
systems used in research applications. Pentair AES has almost 20 years’ experience providing products and
service to the Zebrafish and Xenopus research community. Pentair
AES has set trends in the industry with the development of
products like the original self-cleaning tank, the Sentinel dissolved
gas monitor, the original Mass Embryo Production System, and
consumable-free filtration designs. Pentair AES can provide a
range of products to meet the needs of customers from small,
single rack start-up systems like the ZHAB or XHAB system, to
large-scale core facility designs. The expertise at Pentair AES
means you are getting systems that are properly designed to meet
the needs of the user. Quality products, great value, and great
service are what customers can expect from Pentair Aquatic EcoSystems.
AQUANEERING is an internationally recognized
leader in the manufacturing of Aquatic Housing used
in medical research for Zebrafish, Xenopus, and
other species. Aquaneering offers unmatched
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knowledge of highly advanced filtration technologies pioneered within the aquaculture industry and provides
no maintenance filters with undetectable levels of ammonia and nitrites. Manufacturer of the largest
Zebrafish systems in the world.
Cryogenetics is offering a new gene back-up system for
Zebrafish
This new system is based on the concept of outsourcing
cryopreservation and storage of the genetic material. Live fish
are sent to Cryogenetics Inc. in Woburn, Massachusetts, USA
where sperm are cryopreserved using a new technique, giving
high and stable
fertilization results. The cryopreserved samples are stored in client
specific nitrogen tanks with the option of remote secondary storage
to avoid catastrophic loss of any kind. Through a LIMS database
system the client will always know which lines they have stored
and order them back directly when needed. Additionally, a new
product offered, AquaBoost™ OvaCoat helps in performing a rapid
and successful IVF using either fresh or cryopreserved sperm.
For more information, please contact laboratory manager Carrie
Carmichael: carrie@cryogenetics.com

As with other animal models utilized for biomedical research,
several studies document that clinical or subclinical naturallyoccurring infections in zebrafish can result in invalid or
confounded experimental results. As a further concern,
Mycobacterium marinum is a zoonotic pathogen present in some
zebrafish facilities. Effective health monitoring is therefore an
extremely important element of zebrafish facility management.
IDEXX BioResearch offers the most comprehensive health monitoring and diagnostic testing available for
zebrafish, including real time PCR assays organized into 3 profiles, as well as histopathology and diagnostic
microbiology utilizing MALDI-TOF mass spectrometry for bacterial identification. Real time PCR assays for
zebrafish include assays for Edwardsiella ictaluri, Flavobacterium columnare, Ichthyophthirius multifiliis,
Infectious spleen and kidney necrosis virus, Mycobacterium abscessus, M. chelonae, M. fortuitum, M.
haemophilum, M. marinum, M. peregrinum, Piscinoodinium pillulare, Pleistophora hyphessobryconis,
Pseudocapillaria tomentosa, Pseudoloma neurophilia. The comprehensive approach to health monitoring and
disease investigation helps to improve zebrafish health, ensure the validity of experimental data, protect
valuable genetic lines from loss, and protect human health.
If you are interested in becoming a ZHA individual, vendor, or institutional member, go to
ZHAonline.org and click on the Membership tab for membership package details and directions on
how to join.
The 2014 ZHA Executive Board would like to thank all the members who contributed content and
assisted with this newsletter! If you have ideas or topics you would like to see in the next edition of
Stripes or would like to provide feedback, email comments to the ZHA Executive Board at
admin@zhaonline.org.
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