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Injection of single cumulus cell nuclei into enucleated
oocytes

Neutralize the backpressure of the micropipette and
make contact with the zona pellucida.

Add 1% PVP to the HCZB medium, so as to reduce
‘stickiness’ of isolated nuclei during SCNT.

Transfer approximately 103-104 cells in the north sector
of the micromanipulation drop.

Place about 10-30 oocytes in the HCZB medium in the
south sector of the micromanipulation drop. The number
of oocytes depends on the operator's skill level. Each
group should be processed within 10 min.

Turning the knob of the injector, aspirate about 50
cumulus cells into the micropipette while applying
strong piezo impulses. While being aspirated into the
micropipette, the cell membranes are broken and most
of the cytoplasm is displaced.

Pick a single oocyte with the holding pipette.

Bring a single nucleus to a distance of 20-30 pm from
the tip of the micropipette.

While holding the oocyte from the right-hand side,
approach the oocyte from the opposite side with the
nuclear transfer micropipette (Figure 4A).

Apply 2-4 piezo impulse to the zona pellucida so as to
drill the zona pellucida (Figure 4B). See piezo settings in
Table 1.

Without applying any impulse push the NT micropipette
through the hole (Figure 4C), traverse the ooplasm
(Figure 4D) and reach the opposite side (3 o‘clock
position; Figure 4E).

Apply one single piezo impulse (see piezo settings in
Table 1) to puncture the oolemma at the micropipette‘s
tip, so as to make a hole. Rapid relaxation of the
oolemma shows that the hole has indeed been made.
Note that as the oolemma relaxes, the nucleus may
move a bit backwards inside the micropipette.

Release a single nucleus inside the oocyte (Figure 4G).
Withdraw the micropipette fast but gently and pull out
of the oocyte (Figure 4H-I).

Allow the injected oocytes 5-10° recovery and then
return them to culture medium (see Oocyte incubation,
activation of reconstructed oocytes and embryo culture).

Figure 4: Steps of nuclear transfer in mouse oocytes. Cumulus cells were preloaded with Hoechst 33342 (5 pg/mL) prior to perfor-
ming SCNT. Use of Hoechst 33342 is for visualization purposes only. Original magnification 40x objective.
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Table 1: Values of the settings used for the Eppendorf PiezoXpert in the Boiani laboratory (values may vary depending on the tubing
used to connect the syringe with the SCNT micropipette, on the fluid in the tubing, on the amount of mercury in the SCNT micropi-

pette, etc.).

Enucleation (zona drilling)

Intensity Speed Pulse Intensity Speed

Eppendorf

PiezoXpert 18 3 . 29 3

Table 2: Performance of the Eppendor PiezoXpert at mouse
cloning in the Boiani laboratory.

n oocytes n survived n blastocyts

HRjFEne e 111 93 28

PiezoXpert

© CRITICAL STEP: The nuclei must move without any
friction inside the NT micropipette, and must be
released in one shot without remaining attached to the
micropipette opening‘s edge.

© CRITICAL STEP: Do not apply the piezo impulse until
the pipette has reached the opposite side. If the piezo
impulse is applied in the middle of the oocyte, the
oocyte will die after injection.

© CAUTION: Keep the volume of medium coinjected with
the nucleus to a minimum.

©® NOTE: More than 90% of cumulus cells will be at the
GO0/G1 stage of the cell cycle, so you can use them
without any imposed synchronization of the cell cycle.

Results and discussion

Nucleus pick-up

SCNT (zona drilling) SCNT (oolemma)
Pulse Intensity Speed Pulse Intensity Speed Pulse
o 28 8 o 11 1 1

Oocyte incubation, activation of reconstructed oocytes

and embryo culture

@ We routinely incubate oocytes and embryos in 500 pL
o-MEM in 4-well plates without oil overlay (see incubator
settings under ,Equipment and reagents®).

® The nucleus-transplanted oocytes are activated using
Ca?*-free a-MEM supplemented with 5 pg/mL
Cytochalasin B and 10 mM Strontium chloride [3].

© Transfer the nucleus-transplanted oocytes to activation
medium and incubate for 6 h in a 7% CO, incubator at
37 °C.

@ Allow development in a-MEM, which is supplemented
with 0.2% BSA and 50 mg/mL Gentamicin. Lack of oil
overlay serves the purpose of letting ammonia (embryo-
toxic) diffuse in the air.

© CRITICAL STEP: Make the activation medium fresh the
day before use using the stock solution, and incubate at
37 °Cin a 7% CO, incubator.

© CRITICAL STEP: Add Cytochalasin B and Strontium
chloride at least 60 min before use, and equilibrate at
37 °Cin a 7% CO, incubator.

As remarked in a previous User Guide [7], microinjection
pipettes driven by the Eppendorf PiezoXpert had lower
extent of lateral oscillation [8] compared to Primetech
PMM. These oscillations are easily revealed by the

,jumping‘ movement of the oocytes when in the process of
being drilled. The use of high-speed microcinematography

will document the lateral oscillations of the Eppendorf
PiezoXpert conclusively in future studies.

Using the piezo settings listed in Table 1, survival rates
after microinjection with the Eppendorf PiezoXpert were
comparable to those afforded by the PMM piezo routinely
used in the Boiani laboratory (Table 2). Cloned embryo
development after SCNT with the Eppendorf PiezoXpert
was successful in that the nucleus-transplanted mouse
oocytes developed to blastocysts in vitro.

Figure 5: Eppendorf PiezoXpert with actuator in the front and
foot control.



Although the amount of data as well as tested time period
are not sufficient for statistical analysis, the Eppendorf
PiezoXpert proved itself extremely user-friendly. In

skillful hands, Eppendorf PiezoXpert supported up to

4 enucleations and 5 nuclear transfers per minute. This
means that a skilled single operator could generate over
200 cloned mouse embryos in one session. It follows that
by using an optimized culture protocol such as that of
Wakayama (reviewed in [4]), 200 reconstructed oocytes
could yield up to 140 blastocysts, 70 ES cell lines and 20
cloned mice. With these astounding numbers, alternatives
to oocyte-mediated reprogramming, such as iPS cell
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technology [9], become less attractive. In fact, the sole
real limitation to high-throughput oocyte-mediated
reprogramming, is the source of oocytes, which are
difficult and ethically problematic to obtain in primates. In
conclusion, while both PMM and the Eppendorf PiezoXpert
deliver good results in skillful hands, the Eppendorf
PiezoXpert proved more efficient at zona piercing and
oolemma penetration, compared to PMM, probably due to
a lower extent of lateral oscillations. Our field test results
justify further refinement and development of Eppendorf
PiezoXpert technology for application as a reliable support
to micromanipulation.
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Ordering information

Product Description (I [, Ol ZT e,

P International  North America
Eppendorf PiezoXpert® Basic device incl. Actuator, Food pedal and Distance plate* 5194 000.016 5194000024
TransferMan NK 2** Proportional micromanipulator for suspension cells 5188 000.012 920000011

Manual pressure device for the reliable holding of

CERRm AT suspended cells

5176 000.017 920002021

Manual pressure device for the reliable holding of

CellTram Oil** 5176 000.025 920002030
suspended cells

CellTram vario™* Manual hydraulic microinjector, with gears 1:1 and 1:10 5176 000.033 920002111

VacuTip™, = 25 glgss cgpﬂlanes fon;holdlng large cells (e.g. eggs), 5175108.000 930001015
sterilized, tip angle 35

Microloader (F?:Elllary tip for filling microinjection capillaries, set of 2x 96 5042 956.003 930001007

Microscope Adapter Adapter for any inverse microscopes NEE DEIn SEIEEOEN

request request
B “Personal” sized CO» incubator offering 14L of CO» C0O14S-230-
Eilivy T & R0 Incubation with an LED display 0000
Galaxy 14 S (230 V) **** Incubator with active 1-19 % O, control 82)1043-230-

*

For mounting the Eppendorf PiezoXpert onto TransferMan NK 2

This product is registered in Europe as medical device (according to Medical device directive MDD/93/42/EDD).

For resarch use only. Not for use in human medical applications. This product is not registered in the U.S. as a medical
device and does not have a 510(k) registration.

*** This product is proven non cytotoxic by the mouse embryo development test.

****New Brunswick CO2 Incubators have been designed for research use only. New Brunswick CO2 Incubators in general
are not certified for any human IVF/medical application

*k

Please watch also our supplemental video at: www.eppendorf.com/videoplayer
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Application Support Europe, International: Tel: +49 1803 666 789 (Preis je nach Tarif im Ausland;
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