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1) It's not necessary to administer PMSG and hCG.
(You do not need to go to a mouse room in the weekends and holidays.)

2) Female mice for donors of oocytes do not need to be kept.

Advantages of cryopreservation of unfetilized oocytes
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You can carry out in vitro fertilization when needed!
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Simple vitrification of unfertilized oocytes 
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Cryotube

2.5ml
syringe

Filter
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Embryo Handling

Pipettors



Schedule for collection of oocytes 

Mice

C57BL/6J
♂ 3 to 6 months of age
♀ 8 to 12 weeks of age

Dose：7.5IU/head

PMSG (17:00~)

Collection of oocytes (8:00)

hCG (17:00~)

48 h

15 h

Cumulus cells

H-ase solution



Simple vitrification
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Materials and Equipment
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0.25 M Sucrose



Recovering Vitrified Embryos

LN2

Room temperature
30 sec

37�
0.25M  Sucrose

0.9 mL

KSOM 
37� 5%CO2 10 min



Procedure for IVF using vitrified unfertilized oocytes 

HTF containing 1mM GSH

1 hour

HTF containing 1mM GSH

HTFHTF

Fresh sperm
Cold stored sperm preincubated in TYH containing 0.75 mM MBCD
Frozen sperm

20 hours

3 hours



Vitrified oocytes after warming

No. of vitrified  oocytes  No. of recovered oocytes  No. of morphologically oocytes

2578               2517 (97.6%)            2306 (91.6%)



Fertilization rates using three different oocyte-sperm combinations

Oocyte      Sperm      No. of inseminated eggs      No. of 2-cell embryos (%)

Vitrified    Fresh                                321           305 (95.0)
Vitrified    Cold stored                      307                                     245 (79.8)
Vitrified    Frozen                              874            746 (85.4)



Development to blastocysts of 2-cell embryos produced by 
three different oocyte-sperm combinations

Oocyte      Sperm           No. of 2-cell embryos cultured     No. of blastocysts (%)

Vitrified   Fresh                                200                        168 (84.0)
Vitrified   Cold stored                      125                                       103 (82.4)
Vitrified   Frozen                              306                         226 (73.9)



Development to pups of 2-cell embryos produced by
three different oocyte-sperm combinations

Oocyte     Sperm          No. of 2-cell embryos transferred    No. of live young (%)

Vitrified   Fresh                                   100                                           35 (35.0)
Vitrified   Cold stored                         120                                           55 (45.8)
Vitrified   Frozen                                 440                                         188 (42.7)







Future mouse bank

Embryo transfer

Frozen 2-cell embryos (preservation)

Compound mutants, inbred, congenic or 
other strains with multiple alleles of interest

Transport of live male and female mice

Production of pups

IVF using fresh oocytes and sperm.

Strains carrying a single allele of interest

Transport at cold temperatures of epididymides

Production of embryos by IVF and embryo cryopreservation

Fresh oocytes

Sperm stored at cold temperature

Cryopreserved unfertilized oocytes (preservation)

Inbred strains : C57BL/6, etc.

Frozen sperm (preservation)

Fresh oocytes

Cryopreserved unfertilized oocytes (preservation)

Inbred strains : C57BL/6, etc.

Strains carrying a single allele of interest

Production of embryos by IVF and embryo cryopreservation



Advantages of the simple vitrification 
method

1. Very simple

2. Less time-consuming

3. Reduced cost for freezing equipment

4. High survival rate after warming

Simple Vitrification of Mouse Embryos and 
Oocytes



Normal young following transfer of mouse embryos obtained by 
in vitro fertilization between cryopreserved gametes

I believe strongly that cryopreservation of unfertilized oocytes represents an extremely 
powerful tool for producing embryos in genetically engineered mice strains. 

No. of females      No. of females        Average
used for           that delivered          no. of 

Progeny test       live young (%)     young born

5                        5 (100)               6.4±1.6

Reproductive capacity of young
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