Management of a Mouse Colony
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Rich Mouse Resources
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Cre Mouse Resources

Neural crest:
Hoxb3-llla-cre
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Limb bud:
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Craniofacial:
Branchial arch
ET1-cre
Hoxa2-cre Blood:
Dermo1-cre hMRP8-cre
Bone
Col1al-cre
Notochord: Osx1GFP-cre
Foxa2-cre Cartilage
Hoxa1-lll-cre Col2a1-cre, Col2creER’ PNS:
Col9a1*-cre, Dermo1-cre Schwann cells
Hypertrophic Pancreas: KioR20-CI'6
All tissues: chondrocytes Isl1-cre Germ cells:
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Mouse Mutants for the Manipulation of
Signaling Pathways

Wnt B-catenin Flox Wntl cre, Topgal

BMP Bmplar Flox, Smad1 Flox, Bmplar KO, Smad4 KO, BRE-
Smad4 Flox, Smad5 Flox LacZ, CV2 KO

HH Ppr flox, Smo flox, Ihh Flox Smo-Rosa26, Ihh KO, Ptc-lacZ

Fgf Fgfrl Flox NIL

Nodal NIL Nodal-LacZ, NDE cre
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Harvesting Cauda Epididymides for Transport in
Lifor medium at 4°C

: epididymis
_ g ._ - '/ N/ S E&Yas deferens
epididymis | . CUTE. Y il : e
. iﬁa'\ _ ] - -

e Sperm is viable for 5 days.

e Ready for in vitro fertilization.

e Cheap: about HKS 3,000 for transport (send out a Thermos flask with Lifor and
return with cauda epididymides).

e Several strains can be sent together.

e Less paper work.

e Less technique demanding.




XYClone

Laser-assisted injection of ES cells into morula
[ Enhances germline transmission

Inner Cell Mass Isolation — ES cell derivation
Intracytoplasmic Sperm Injection
Laser-assisted IVF

Somatic Cell Nuclear Transfer




Maintenance of Mouse Colony

Keep the colony young - less than 9 months old because
their reproductive power declines with age.

Keep the colony size to minimal to reduce running cost.

(] At least 4 cages to keep a mouse strain

[ $2,500 yearly cost to maintain them on shelf

We had 4200 cages of mice in 2014, holding and husbandry
cost was 2.5 million per year.

Good genotyping protocol.

Good database system: we use Google Spreadsheet — can
be accessed anywhere and free of charge.

Don’t keep many males together because only one of them
is fertile and the others are sterile.

Functional test of the transgenic mutants as their
expression may change when the expressing copy is
segregated.




Cryopreservation

e Save space and animal care resources.

1 $12,000 — cost to make a transgenic mouse strain

(1 $120,000 — cost to make a gene targeting mouse strain

d 6-12 months to develop a transgenic mouse strain

 As abackup in case of any catastrophic effects like MHV
outbreaks and genetic drift — minimize impact to research
by quick cryo-recovery.

e Cryopreserve embryos and sperm.

e Efficiency is increased by IVF: 2 males + 15 females can be
used to produce 300-500 2-cell embryos.

e Sperm cryo is cheap and fast. It can be done with two stud
breeders.




In vitro Fertilization (IVF)

is a process by which an egg is fertilized by sperm outside
the body.

to rapidly expand mouse lines from a male that carry the
desired genotype.

to maintain or rescue strains with poor breeding efficiency.
to produce age-matched mice or fetuses.
cryopreservation at the two-cell stage (speed cryo).

to produce two-cell embryos which are then cultured to
morulae for aggregation.




Output: 1999 to present

generated 90 vectors for gene targeting and transgenic
mice.

generated 71 knockout / knock-in mice; 32 transgenic
mouse lines.

imported, rederived and established over 100 lines of
transgenic /mutant mouse lines.

200 mouse lines were cryopreserved.

provided training in the form of hands-on training to many
students and investigators.

supported in transgenic/knockout aspects for 50 RGC-
funded projects, 3 RGC Group Research projects, the AoE
programme, the AOSpine programme and the Theme-
based Research Scheme.




TCT Has Been Providing Services for Many Researchers from the Faculty of
Medicine of HKU and Other Institutes

- Principal investigators Department /School

AoE

TRS

Others

K Cheah, D Chan, KM Yao, MH Sham, JD Huang, Z Zhou
K Cheung

K Cheah, D Chan, KM Yao, JD Huang

K Cheung

QZ Lian

D Chan, M Cheung, MH Sham, JD Huang
Z) Zhou, B Gao, DY Jin

S Chung

HF Tse, SL Ho, MY Mok, YL Lau
SY Yung, E Tse

CH Lui and P Tam
M Peiris and HL Yen
SY Leung

Y Wang

SY Chan

KY Yuen

V Leung

KM Kwan

Peng Li

Biochem

Orthopaedics and Traumacology
Biochem /SBMS

Orthopaedics and Traumacology
Medicine

Biochem /SBMS

Biochem /SBMS

Anatomy /SBMS

Medicine

Medicine

Surgery

School of Public Health
Pathology

Pharmacology and Pharmacy
Paediatrics and Adolescent Medicine
Microbiology

Orthopaedics and Traumacology
CUHK

Guangzhou Institute of Biomedicine and Health



Efficiency of Jobs 2014-2017
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* 57% of ES cell clones produced chimeras
* Germline transmission rate: 82%
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